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Those of us who have been fortun- the changes will be obvious. Changes 
ate enough to raise children will re- in an old college classmate whom we 
call that day to day progress in their may meet after 30 years may shock 
development is almost impossible us. So it is with many things about 
to discern. Even at monthly intervals us. Small inerements of change 
we may have difficulty in noting which we see regularly may pass al- 
change. But if we see someone else’s most unnoticed, but large changes 
youngster after a period of a year, may startle us. 
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Today I should like to discuss 
some things that are sneaking upon 
us insidiously, and which we take for 
granted whether they are for good 
or bad. The first has to do with 
numbers of people and their needs 
and wants; the second has to do 
with the fulfillment of these neces- 
sities; and finally I should like to 
talk about our responsibilities in 
these matters. 

3ut before we get into these con- 
siderations, let us generalize for 
the moment. 

A long while ago an English 
preacher by the name of T. R. Mal- 
thus stated that human populations 
tend to be controlled by the food 
supply. There are those who believe 
that the old theorist was wrong, but 
in our western civilization we have 
not as yet tried out his idea. 

We are constantly thrilled and 
chilled by the great advances made 
in the physical sciences in the past 
few decades. The theoretical energy 
contained in the atom has_ been 
brought out of the ivory halls, and 
the ivory crania of a few philosoph- 
ers. This theory turned out to be 
intensely practical, and it was un- 
veiled to the world most dramatic- 
ally. It was analogous to jumping 
into an icy lake. 

But quietly, without fanfare, and 
forming scarely a ripple in the 
stream of consciousness of the most 
of us, another scientific miracle has 
occurred. We have temporarily 
kicked Malthus down into the cellar. 
We have developed food-producing 
methods which are the real phe- 
nomena of the age. for we can live 
without our own brand of atom fis- 
sion but we cannot live without food. 
We have done a stupendous, a gi- 


gantie thing which is without preee. 
dent. We have, in my lifetime, dou- 
bled our populations and at the same 
time greatly increased our standard 
of living. And this, I repeat, has 
caused scarcely a murmur among 
the populace; we have taken to it as 
naturally as we take breaths of air. 

Possibly because this achievement 
sneaked in the back door unnoticed, 
we find that there are those who feel 
that it was a natural thing, that it 
can go on indefinitely, and _ that 
there will be no problems in the 
future; that we can support an al- 
most unlimited number of people on 
the earth. And this has given rise to 
two groups with opposite points of 
view, the ‘‘Dangerous Optimists”’ 
and the ‘‘Fearful Pessimists’’: 
those who sing ‘‘Hallelujah,’’ and 
those who ery ‘‘Doom.”’ 

It is interesting to note that a gen- 
eralization can be made concerning 
these two groups. The optimists 
seem generally to be the production 
scientists, the applied scientists, and 
the trusting laymen. The _ pes- 
simists seem generally to be the 
more basic scientists, often basic bi- 
ologists. 

In this connection we must not 
pass without a comment on the place 
of science in human affairs. The gen- 
eral public, seeing only end results of 
scientific activity, tends to feel that 
science has no limits, that there are 
no problems which it cannot solve. 
We must remember that too much 
faith can be put in our powers. 
We must remember that there is 


somewhere a limit to our abilities 
and our production. We must have 
the humility to remember that we 
cannot solve all human ills. 
People. 


First let us talk about 








people 
the ea! 
two Nl 
of tho 
skulke 
bing V 
itself 
disad\ 
is that 
they h 
here % 
numb: 
rapid! 
Th 
huma 
erowt 
slow. 
about 
“The 
to he 
to 201 
ADD. 
millic 
years 
doub 
millic 
1950. 
mode 
censi 


Year 
1650 
1800 
1900 
1950 
2000 
R: 
issu 
drat 
ing 
ear 
To s 
quit 
eart 
tabl 








. 


RD 


oe oe @m 








people. As a race we have been on 
the earth for from a half-million to 


two million years. For hundreds 
of thousands of these years people 
skulked around in odd places, grab- 
bing when the opportunity afforded 
itself and being grabbed when at a 
disadvantage. The important thing 
is that humans did survive, and that 
they held the:r own and moved about 
here and there, not diminishing in 
numbers although not increasing 
rapidly. 

Through all of the history of the 
human race but the immediate past, 
growth in numbers must have been 
slow. In an issue of Science of 
about two years ago, Woodbury says, 
“The world population is estimated 
to have doubled from 100 million 
to 200 million in the first 1000 years 
A.D., more than doubled from 500 
million to 1200 million in the 200 
years from 1650 to 1850, and again 
doubled from 1200 million to 2400 
milliun in the century from 1850 to 
1950.’’ If we come to relatively 
modern times we have fair 
census figures: 


some 


Wor_p PorpuLaTIoNns 
Annual 


Year Millions increase 
1650 470° 
1800 8707 5.1X in 2.7 
1900 1,600 > 300 years 7.3 
1950 2,400 16.0 
2000 3,600- 24.0 
Ralph W. Phillips, in a recent 
issue of The Scientific Monthly, 


dramatizes this increase by visualiz- 
ing a dining table at which two lin- 
ear feet are given to each person. 
To seat all people at once would re- 
quire a table extending around the 
earth 20 times, with a small auxiliary 
table only 4,232 miles long. In addi- 
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tion it would be necessary to employ 
a crew of workmen who would be 
making tables at the rate of 17.8 
miles a day. By 1960, says Mr. 
Phillips, we would need 21 tables 
extending around the earth, plus a 
long auxiliary one 18,500 miles in 
length. 

Now let’s see how Paul Sears looks 
at this question. In his article titled, 
‘*The Inexorable Problem of Space,”’ 
in a recent issue of Science, he says 
that at the present rate of increase 
in about 22 generations, if we allow a 
spot 2 by 3 feet per person, there 
will be standing room only. This 
would, in 22 generations, put 4,646.,- 
400 people on a section of land, 
about as many people as were living 
in Massachusetts in 1950. Sears ad- 
mits that he has allowed plenty of 
space per person, but believes that 
each should have enough so that he 
could reach into his pocket for the 
rent money. 

To digress a moment, A. B. Guth- 
rie recently has quoted Thomas Jef- 
ferson as stating that the limit of en- 
duranee of people was at a density 
of 10 per square mile. Beyond this 
density, Jefferson says people become 
uneasy, too much compressed, and 
emigrate in large numbers to new 
and unoccupied country. As early 
as 1787 in his Notes on Virginia. he 
expresses concern over population 
pressures. He assumes a population 
of 4,500,000 as a competent popula- 
tion for the state. It must be remem- 
bered that at that time Virginia ex- 
tended west as far as the Mississippi 
River, and contained 121,525 square 
miles instead of the 40,815 now with- 
in its borders. This average of a pos- 
sible 37 people per section must have 
concerned him, for he writes, ‘‘ Yet 
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I am persuaded it is a greater num- 
ber than the country spoken of, con- 
sidering how much inarable land it 
contains, can cloath and feed, with- 
out a matieral change in the quality 
of their diet.’’ Had anyone been able 
to tell him in 1787 that the popula- 
tion density of that part of Virginia 
with which he was intimately familar 
would by 1950 be 81 people per see- 
tion, surely he would have been much 
more concerned. 

Let us return now from our trip to 
Virginia. The soil scientist, Firman 
Bear, says that under pristine con- 
ditions there were about 2,400 acres 
for each American Indian. At the 
time of Benjamin Franklin’s birth 
there were still about 1,900 acres for 
each person in the United States. 
By 1800 this had reduced to a per 
capita allotment of 400 acres, and by 
1900 to 25 aeres. In 1955 there were 
12 acres per person, and, if there are 
300 million people in the year 2000, 
this will be cut to 6. Now, if vou 
consider that only about one acre in 
five is tillable, this leaves as of today 
less than three arable acres for each 
of us. 

Let us see what has happened in 
ihe United States since 1800: 


UNITED STATES POPULATION 


Annual 
Year increase 
1800 5.3) 
1850 23.2 
1900 76.0, 
1950 150.7 


1957 173.0 


Millions 


28.5X in 150 0 
years 1 
1 
2 


36 
06 
5 
8 


When we consider these figures we 
see all of the symptoms of a species 
of animal which is in irruption, 
which has got out of control, and 
which shows no signs of slowing 
down. In natural populations we 


consider this to be a danger sign, a 
forerunner of a depression in num- 
bers, a break from a peak. If these 


figures are plotted we get a curve! 


which is not a normal growth curve, 
but one which shows a startling up- 
surgence in numbers. Certainly it 
cannot be considered to be evidence 
of a normal, healthy, ongoing pop- 
ulation. 

Food. Earlier we made some 
strong statements about our growing 
food production. This growth is en- 
tirely due to scientific advancement. 
The numbers of Americans employed 
in agriculture have constantly de- 
creased as food production has sky- 
rocketed. In 1850 a farmer fed 5 
people, in 1925 he fed 9, in 1950 he 
fed 15, and in 1955 he fed 20. At the 
same time the acreage under control 
of each farmer has increased. Great- 
er efficiency, modern methods, have 
brought this about. We are no long- 
er an agrarian culture. Farming 
nowadays might be said to be the 
field manufacturing of foodstuffs. 

How did this come about ? 

Many scientific advancements con- 
tributed to the phenomenon. Hybrid 
crops produce much more on an acre 
than did the old open pollinated 
varieties. One hundred bushels of 
corn to the acre is now commonplace 
in the corn belt. New crops and new 
varieties of old crops have been put 
to use. More commercial fertilizer 
is now being used than ever before. 
Pest control has become a major 
science. Weed killers eliminate cost- 
ly farming operations and cut down 
competition. New fungicides in- 
crease yields. Plant breeders have 
produced many varieties which 
are resistant to diseases and insects: 
sugar beets which do not get curly 
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top; wheat resistant to Hessian flies 
and wheat stem sawflies; wheat 
varieties which can withstand the 
deadly stem rust; apples resistant to 
scab disease; all of these things are 
in use or are being perfected. New 
insecticides so numerous and effee- 
tive that they startle us are in use to- 
day. And well they might. Without 
them there would be little commer- 
cial potato harvest. Our own studies 
of abandoned peach and apple orch- 
ards show that without the use of in- 
secticides and fungicides we would 
harvest only about 0.2% of the crop. 
By modern standards untreated 
fruit crops will yield only one mar- 
ketable fruit in 500. Dr. G. C. Deck- 
er, on the basis of data from the 
United States Department of Agri- 
culture, estimates that since the ad- 
vent of DDT and its congeners, the 
yield of potatoes has risen 160%, 
onions 140%, sweet corn 160%, to- 
bacco 125%, beet seed 180%, and 
alfalfa seed 160% (in the state of 
Washington alfalfa seed increased 
420% ). 

Marketing has made tremendous 
advances. Take refrigeration and its 
contribution to keeping foods avail- 
able throughout the season even 
though they may be produced season- 
ally. Grading has forced the produe- 
tion of quality products. Distribu- 
tion systems have been developed to 
a high degree. Stored products can 
be protected from pests which cause 
deterioration. 

All of these things have added to 
our use of food products made avail- 
able through modern agriculture. 

Furthermore, we are not gener- 
ally using all of the tools which 
science has made available to us. 
The fertilizer industry calculates 


that if we used proven methods of 
fertilizing crops, methods tried but 
not in use, we could keep the present 
production of corn, cotton, wheat, 
and hay, and retire 42 millions of 
acres. Osborn has said that the appli- 
cation of new techniques has, in the 
13 years prior to 1953, resulted in 
a gain the equivalent of production 
from 64,000,000 acres of land. In 
Illinois the corn yields for the past 
ten years have averaged 60% great- 
er than before modern technology 
took hold. 

Nor have we reached the end of 
this agricultural advance. Many ad- 
vances are yet to be put into general 
use and many more are yet to be dis- 
covered. 

This combination of scientific ad- 
vance has put us in the anomalous 
and illogical position of producing 
foods in such quantities that we can 
neither eat nor sell them. 

The Dilemma. What, then, are we 
faced with in the future? We are 
in the midst of a tremendous race, a 
race between people and their food 
supply. Populations are growing 
apace. The rate of increase in the 
United States is greater than the rate 
in India. Food production, where 
modern science has had time and the 
opportunity to work on it, has grown 
almost beyond belief. 

But man must never overtake his 
ability to feed himself. And here 
scientists, and especially biologists, 
and among them especially biologists 
interested in population dynamies, 
have feelings of uneasiness. To 
carry the belief of the optimists to 
an ultimate and absurd conclusion, 
there is no limit to what people can 
do in feeding themselves! There is a 
limit, at least when we consider 
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conventional methods of producing 
food. And that is where the bi- 
ologist gets concerned. Theoretically 
the ability of any successful organ- 
ism to reproduce itself is infinite. 
The ability to produce food does 
have limits, though. It is the finite 
factor. On purely theoretical bases 
people will overcome their ability to 
think themselves into a square meal. 

The June, 1958, number of the 
Kiwanis Magazine carries a thought- 
provoking article by Rear Admiral 
H. G. Rickover. Among many so- 
bering comments we find the follow- 
ing: 

‘*Ominous, too, is the fact that 
while world food production increas- 
ed nine percent in the six years from 
1945-51, world population increased 
by 12 percent. Not only is world 
population increasing faster than 
world food production, but increases 
in food production tend to occur in 
the already well-fed, high-energy 
countries rather than in the under- 
nourished low-energy countries 
where food is most lacking.’ 

Let us look at some of the finite 
factors in food production. 

The production of food is depen- 
dent on the surface of the earth. Di- 
rectly or indirectly, we get our 
nourishment from that surface upon 
which the sun shines. But we must 
be more specific. There are approxi- 
mately 196,836,000 square miles of 
surface, according to Phillips. Of 
this, only 55,786,000 square miles 
are land, the remaining are water; 
only 28.3% of the earth’s surface is 
land. Twenty percent of this area is 
in permafrost. More than 20% is 
too rough or too high for permanent 
human habitation. Another 20% is 
too arid for cultivation. That leaves 


us with less than 40% of the land 
surface to play around with in pro- 
ducing food. 

Of the land available, we are los- 
ing area from production. Despite 
the greatest and most widespread 
interest in soil conservation ever 
known, we are still losing topsoil 
through careless handling.. Further, 
we submit to what I call land usurpa- 
tion. This is a rather new thing as 
an effective agent in reducing the 
food production potential, for until 
the last half-century we have been 
adding more acres than we have been 
subtracting. According to Ordway, 
farm, forest, and grazing land in 
the United States was reduced by 
16,000,000 acres from 1935 to 1945. 
This went into the building of cities, 
industrial development, roads, high- 
ways, and the like. Kennard points 
to the Miami Valley in Ohio. Twen- 
ty-five years ago it was a rich, pro- 
ductive farming area. Now, par- 
ticularly from Springfield to Cin- 
cinnati, this is an industrial area. 
There are those that believe that a 
strip from Milwaukee to Peoria will, 
before long, be completely usurped 
for residence and industry. When 
this happens St. Louis will grow 
north up the Illinois and the two ur- 
ban areas will be joined. 

From 1942 to 1956, on a nation- 
wide basis, 20,000,000 acres have 
been withdrawn from food produe- 
tion. This is 5% of the total cultivat- 
able acres in the United States. 

The Department of Agriculture 
estimates that each year we are los- 
ing 1,250,000 aeres of good farmland. 
From 1942 to 1957 Ohio, Indiana, 
Georgia, Florida, and Texas each 
lost about a million acres. Con- 


necticut has lost one-third of its eul- 
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tivatable land, and it is estimated 
that another ten years at the present 
rate of usurpation will see the last 
of that state’s good, commercial, pro- 
ducing farmland. 

The optimists say that we can ir- 
rigate new lands. Testimony given 
by the United States Department 
of Agriculture before Congress in 
1952, according to Osborn, indicates 
that the food and export needs of the 
country by 1975 will require 113,- 
000,000 more acres than are now be- 
ing farmed, and this is 70,000,000 
more acres than are planned on by 
the government in all of its land 
development and reclamation proj- 
ects. 

The tropics have always held an 
attraction to the optimists. All we 
have to do is to clear the Amazon 
basin and start to produce food and 
transplant people there. So far this 
has not worked. In a stimulating 
new book on the tropics by three 
Frenchmen, de la Rite, Bourliére, 
and Harroy, there are some sober- 
ing comments: ‘‘The legend of the 
inexhaustible fertility of the soil in 
the hot countries has taken a long 
time to kill,’’ they say. ‘‘Too many 
fantastic accounts have given rise 
to a strongly held opinion that the 
surfaces cleared of the great tropical 
forests are of an unheard-of richness. 

It has now been convincingly 
shown that, generally speaking, the 
soils of the tropies have nothing like 
the fertility of those of temperate 
regions, that their yield under culti- 
vation is in general less, and that 
they are also very easily destroyed.’’ 

And so it goes through the most 
of the proposals of the optimists. 

Let us quote some pertinent com- 
ment from a couple of the thinkers 


of the day. 

In a speech given by Dr. Milton 
Eisenhower, we find the following: 
“‘If we had at this moment a fea- 
sible 25-year plan to bring the diet 
of people everywhere up to about 
2600 calories per person per day (a 
meager diet by your standard and 
mine )—if we had such a plan, I say, 
it would involve increasing world 
food production by 110 percent, tak- 
ing into account the estimated in- 
crease in population. And I say in 
all earnestness that it is an open 
question whether food production, 
for all our science, can be increased 
by that much.’’ 

The University of Chicago’s physi- 
ologist, A. J. Carlson, discusses the 
effect of modern medicine on the hu- 
man race, and states that we are in- 
creasing the race faster than we are 
increasing food production. He con- 
cludes as follows: ‘‘ What is the an- 
swer to this serious situation? Shall 
it be less of modern biology and 
medicine? more starvation? more 
violence and war? or more intelli- 
gence? ... there is fairly good evi- 
dence that we must practically dou- 
ble the present world food produc- 
tion even to feed adequately the 
present world population. So far 
as ean be judged, this cannot be 
done.’’ 

Well, that is that. 

The dilemma in which we find our- 
selves now is apparent. What can 
we do with people, and what can we 
do with food? We are not. only 
watching, we are participating in 
the greatest race in history—the race 
between the farmer and the obste- 
trician ! 

The Future. Now, what can we 
as producers of food look forward 
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to in this struggle? 

In the first place, we will have to 
keep in mind that there is an inverse 
relationship between the numbers of 
people and individual freedom. If 
there were but one person on the 
earth there would need to be no laws 
governing the conduct and activity 
of society. If there were two people 
then there would have to be certain 
understandings between them. And 
so it goes. If we look back we can 
all list restrictions which have been 
imposed on us for the good of the 
whole populace. Grading restric- 
tions affect the quality of those 
things which we produce. More re- 
cently we will recall the Miller Bill, 
which sets up federal machinery gov- 
erning the allowable tolerances for 
pesticides in foodstuffs. To some 
this has meant a restriction in per- 
sonal liberty, but it does only to the 
extent of need in protecting people 
who use the foods we produce. 

Withholding taxes, increases in 
income taxes, are invasions of our 
right to earn according to our abili- 
ties and penalize the successful, but 
they seem to be needed in the pro- 
tection of our citizenry. 

I sometimes wonder if the large 
number of organizations which, al- 
though they may be very moral, prey 
upon the family units are not regi- 
menting both parents and children 
right out of the family where they 
belong. 

Our work is organized and regi- 
mented. Our recreation is regiment- 
ed. In this country, where there is 
great freedom of thought and criti- 
cism it is probable that our thinking 
is either purposefully or unconsci- 
ously molded into patterns. 

As people become more abundant 


our personal radii of freedom be- 
come shorter and shorter. We 
haven ’t seen the end of this yet, and 
curtailments of personal liberties 
for the good of the whole population, 
which would now cause us great con- 
cern, will in the future be accepted 
as commonplace. 

Some of this will come sooner than 
we anticipate, too. It is the fune- 
tion of increased numbers of people 
on the same area. Demographers 
know that the great increase in 
births which occurred in the forties 
will result in a great increase in 
marriages in the sixties, and a con- 
sequent increase in births again. 
T! is spells good times for the manu- 
fe. urers of wedding supplies and 
bab,” rattles, but it also means a 
greater demand for food from the 
same or a smaller acreage of land. 
To the food manufacturer or pro- 
ducer this means greater sales of his 
products, but he would do well to 
consider this not as an economic 
boon but rather as a serious respon- 
sibility. 

Kating is more than nutrition. It 
is not the mechanical ingestion of 
2000 or 2600 calories a day. Man 
is differentiated from the other ani- 
mals by his mental abilities, which 
are expressed in many ways. One is 
in his appreciation of his environ- 
ment which may be expressed in the 
preservation of wilderness, an aware- 
ness of the birds of his area, the 
thrill of a bright sunset, or in a love 
of good food. He differs from an 
earthworm in this respect. And we 
have not as yet heard a corn borer 
ask for some monosodium glutamate, 
or a squash bug for nutmeg, or a cow 
for raisins in her breakfastfood, or 
a lion for Worchestershire sauce. I 
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am not implying that every person 
must become or now is a gourmet. 
What I am saying is that our stand- 
ard of living demands more of our 
food right now than the ability to 
sustain life, and this makes more de- 
mands on food production and food 
processing. 

Another point is worth mention- 
ing. If in some way the population 
of the United States were to be sta- 
bilized at its present level the de- 
mand for foodstuffs would also tend 
to level off, but it would still rise 
at a considerably lower rate. To 
level it off completely would mean 
putting a ceiling on our standard of 
living as it is now, and it would be 
difficult to believe that this would 
occur while we have the ability to 
increase this standard. Not only is 
the per-capita use of food increas- 
ing, but the channeling of agricul- 
tural products into non-food uses 
is increasing; both of these uses are 
brought on by our increased living 
standards. Quality in our foods 
would not level off with a leveling 
population; quality demands will 
continue and will increase with time. 

In discussing the future, let us 
go one step more. If man is to re- 
main man he cannot live by bread 
alone. While the discussion of food 
and people may have seemed aca- 
demic to some of you, it certainly is 
not in one respect. If we are willing 
to make the risky assumption that 
food and appetites will balance for 
some time to come, the matter of 
space in relation to recreation will 
not. If more space is needed for liv- 
ing it will be taken for living. If 
more space is needed for industry 
and other artifacts of our culture 
the pressure will be on us for that 


type of land use. If more land is 
needed for food production it will 
be put to that use. 

These are sobering contemplations. 
As populations grow and land sur- 
face is more and more usurped, and, 
possibly long before human hunger 
strikes us, recreational needs will 
have to be protected much more as- 
siduously than even now. 

When we think of the future of 
recreational lands in all ~* this com- 
petition for land use, we . annot get 
away from zoning. We must think 
of areas where people will live, where 
they will work, where their roads 
will go, where they will produce 
their food, where they ean find out- 
door relaxation, and where wildlife 
can live and prosper. We may not 


like the idea of such regimentation ; 
it will be an expression of restriction 


of personal freedom due to increased 
population density. 

Perhaps we who are interested in 
the broad aspects of recreation are 
a little ahead in this area, for the 
setting aside of state and national 
parks, wilderness areas, and the like, 
certainly are a form of zoning. But 
for the future, what faces this ex- 
ploding population? To provide for 
them we should now be in the busi- 
ness of acquiring land for recrea- 
tional purposes ; now while surpluses 
are plaguing us; now while there is 
still an abundance of questionable 
and submarginal land available; 
now before other human ‘‘needs’’ 
have usurped everything with a han- 
dle on it. Now is the time to add 
greatly to our recreational and pro- 
tective land holdings for the millions 
who are yet to be born. 

We have hardly tapped the store 
of things which an increasing popu- 
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lation will demand of us. In fact, 
we haven’t the imagination to pick 
clean the bones of the future. It is 
much easier to pick the bones of the 
past. A newspaper reporter once 
visited a scientific meeting and cov- 
ered a report on a new and peculiar 
fossil with an enlarged ganglionic 
space at the base of the spine. Rather 
than the usual press story, he was 
inspired to the following dozen lines: 


eer 


lis plain to see from these remains, 
This creature had two 
brains ; 


sets of 


One in his head, the usual place, 
The other at the spinal base. 
Thus he could reason a prior, 
As well as a posteriori. 
No problem bothered him a bit, 
He made both head and tail of it. 
If aught escaped the forward mind 
*T was captured by the one behind. 
And when in error he was caught 
He had a saving afterthought. 


In my attempts to translate an 
afterthought into a forethought, one 
thing should be clear to us all. There 
is an immense problem ahead for all 
of us who are interested in the well 
being of our descendants. And this 
problem carries with it an immense 
and immediate responsibility. 
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HEAVY MINERALS IN THE 
ILLINOIS NO. 


UNDERCLAY OF THE 
2 COAL 


WALTER E. PARHAM 
Illinois State Geological Survey, Urbana 


INTRODUCTION 


This study was made to determine 
what heavy minerals were present 
in the underclay of the Illinois No. 2 
Coal. This underelay is of Pennsyl- 
vanian age and in Illinois is found 
in the Liverpool Cyclothem of the 
Carbondale Group. Illinois No. 2 
Coal has been correlated with Indi- 
ana IIla Coal, Kentucky 8a Coal, 
and Missouri Croweburg Coal. 

The subjacent sediment of this un- 
derclay varies in lithology through- 
out the Eastern Interior Basin, but 
the underclay and its coal are per- 
sistent units. At some locations the 
underclay apparently is transitional 
into the subjacent sediment, while 
in others the break between the two 
sediments is sharp. The thickness 
of the underelay ranges from 5 
inches to 7 feet or more; the average 
thickness for the 68 localities is ap- 
proximately 3 feet. 

The undereclay is typically light 
gray with a thin, darker, plastic 
zone a few inches thick at the top. 
Stigmaria are commonly present. 
Small slickensides can be found 
throughout, some as much as an inch 
or two in length. Limonite staining 
is common along small cracks at 
many of the clay outerops. 


REVIEW OF THE LITERATURE 


Allen (1932: 565-570) in his study 
of the mineralogy of the Pennsyl- 
vanian underelays of Illinois briefly 
mentioned four heavy minerals he 





had identified — muscovite, biotite, 
epidote, and hornblende. He noted 
that both the epidote and hornblende 
were altering to clay minerals from 
the outside inward and that the per- 
centage of biotite and heavy min- 
erals was more closely related to tex- 
ture than to the depth below the 
coal. He believed that this percent- 
age-texture relationship was con- 
trolled by conditions of deposition 
rather than of weathering. 

Grim and Allen (1938: 1496, 
1502) in their work on the petrology 
of the Pennsylvanian underclays of 
Illinois found that heavy minerals 
constitute a very small part of the 
undereclays. They recognized mus- 
covite, biotite, pyrite, zireon, tour- 
maline, rutile, garnet, apatite, barite, 
glauconite (?), epidote, hornblende, 
and chloritie mica, the last probably 
derived from the decomposition of 
biotite. They found that some grains 
of epidote and hornblende had been 
altered along their edges and along 
cracks, but that others showed no 
alteration. 

Spencer (1955) made a petrogra- 
phie study of the underelay of Tli- 
nois No. 6 coal. The principal heavy 
minerals found were zircon, tourma- 
line, leucoxene, and rutile; mus- 
covite, chlorite, pyrite, hornblende, 
and garnet also were found in small- 
er amounts. This stable heavy- 
mineral assemblage suggested to 
Spencer that the materials compos- 
ing the underclay were derived from 
pre-existing sediments. Both well- 
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rounded and euhedral tourmaline 
crystals were found in the underclay, 
and Spencer suggested that the 
euhedral variety had formed authi- 
genically. Zoned zircons were pres- 
ent, as were well-rounded and euhe- 
dral varieties. Rutile varied from 
well-formed elbow twins to well- 
rounded grains. The twinned variety 
showed no signs of wear and was 
thought to be authigenic. Pyrite was 
more prevalent in the upper than 
in the lower portions of the under- 
clay sections. 

Wahl (1957), who made a petro- 
graphic study of the underclay of 
Illinois No. 5 Coal, found that py- 
rite, tourmaline, and zircon were 
the most common heavy minerals 
present but that the suite included 
garnet, leucoxene, hypersthene, chlo- 
rite, and muscovite. All the tourma- 
line erystals he observed were elon- 
vate and euhedral, and he too be- 
lieved that the tourmaline had 
formed authigenically. The zircon 
oeeurred both as elongate, doubly 
terminated crystals and as_ well- 
rounded grains. The garnet showed 
little rounding. 


SAMPLING PROCEDURE 


In the course of my study, 87 sam- 
ples of the underclay of Illinois No. 
2 Coal were collected from outcrops 
and diamond-drill cores in Illinois, 
Indiana, Kentucky, and Missouri. 
The samples represent 68 locations 
throughout the Eastern Interior 
Basin (Fig. 1). The sampled area 
has a maximum north-south distance 
of 360 miles and a maximum east- 
west distance of 240 miles. 

Each underclay outcrop or core 
was examined to determine whether 
there were any apparent lithological 


changes in the section. If changes 
were noted, the various lithologies 
were sampled separately. Through- 
out the remainder of the study, these 
samples were treated separately in 
all analytical procedures. Channel 
samples were obtained from all out- 
crops, and chips were taken at about 
one-inch intervals from the diamond- 
drill cores. 


MetTuop or ANALYSIS 


Approximately 100 grams of each 
sample were allowed to disaggregate 
in water for at least 4 days. The 
sample was then mixed by an elec- 
tric handmixer and allowed to settle 
for 20 minutes. At the end of this 
time, the material in suspension was 
decanted and the sample was re- 
mixed. This procedure was contin- 
ued until the sample appeared to be 
free from suspended material at the 
end of a 20-minute period. The re- 
mainder of the sample was _ then 
washed into a 500-micron sieve and 
the minus 500-micron fraction was 
dried. About 7 grams of this frae- 
tion was placed in a 125-ml. separa- 
tory funnel with approximately 
25 ml. of the heavy liquid bromo- 
form (sp. grav. 2.85). The sample 
was stirred thoroughly in the funnel 
and allowed to settle for 24 hours. 
Occasionally during the 24-hour 
period the separatory funnels were 
agitated slightly to release any ad- 
hering particles from the sides of 
the funnel. After 24 hours the 


heavy minerals were removed, 
washed with acetone, and dried on 
filter paper. 

The heavy minerals were mounted 
on slides that had been covered with 
a thin coating of balsam thinned with 
xylol. The coating was thin enough 
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Fic. 1.—Locations of samples of the underclay of the Illinois No. 2 Coal. 
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so that when the heavy minerals were 
spread over the soft balsam their 
surfaces were not completely cov- 
ered, thus making possible the use 
of oils in the determination of the 
mineral indices. The slides were then 
allowed to dry before further use. 


DISCUSSION 


The minus 500-micron fraction of 
heavy minerals of each sample was 
mounted as described and studied 
with a petrographic microscope. 

Muscovite is present in 92% of 
the samples. Its size and outline gen- 
erally are irregular, although in a 
few instances a faint hexagonal out- 
line can be distinguished. Some of 
the flakes appear to be very thick. 
All of the muscovite observed was 
colorless. 

Pyrite is present in 73% of the 
samples. It appears in six forms— 
striated cubes, octahedrons, pyrito- 
hedrons, spherulites, irregular mass- 
es, and tiny rootlets and plant struc- 
tures. While the heavy minerals 
were being separated, a record was 
kept of the relative amount of pyrite 
in each sample; in most cases there 
is more pyrite in the finer grained 
underelay than in the coarser under- 
clay. The well developed crystal 
forms of the pyrite show it to be 
authigenic. (Authigenic minerals are 
those that have formed independent- 
ly in sedimentary rocks and are not 
to be confused with overgrowths that 
have formed on pre-existing miner- 
als). The pyrite owes its origin to a 
reduction of iron salts by organic 
compounds. In many of the more 
weathered outcrops, the pyrite has 
been altered to limonite. 


Zircon is present in 72% of the 
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samples. Most of the crystals are 
simple combinations of prism and 
pyramid; all are colorless, and zon. 
ing is common in many crystals. 
Doubly terminated zircons are abun. 
dant and average about 7 to 10 mi- 
crons in length. These crystals could 
be either authigenice or detrital as 
their small size and extreme hardness 
of 7.5 would have allowed them to 
be transported a considerable dis. 
tance without showing evidence of 
wear. Well-rounded zirecons are 
found in the presence of euhedral 
zircons. If some of the zircons have 
formed authigenically, the presence 
of overgrowths on other zircons 
would be expected. No overgrowths 
were noted. As zircon is an accessory 
mineral in almost all classes of ig- 
neous rocks, the well rounded ex- 
amples may have been derived from 
reworked pre-existing sediments. 

Tourmaline is present in 67% of 
the samples. It appears as irregular 
fragments, well-rounded grains, eu- 
hedral crystals, and as overgrowths 
on other well-worn or fragmental 
tourmaline grains. In many in- 
stances, the euhedral crystals are 
hemimorphic, 7.e., they display dif- 
ferent forms at opposite ends of the 
erystal (Fig. 2). Varieties of tour- 
maline found in this underclay are 
brown, tan, olive-drab, pink, or col- 
orless. 

Most of the irregular fragments 
probably were derived from an iron- 
rich source as they are darker and 
have deeper pleochroic colors than do 
the euhedral varieties. In general, 
the euhedral crystals are pink and 
do not display strong pleochroie col- 
ors. The pleochroic color of the 


overgrowths generally is lighter than 
that of the covered older grain. 
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Fig. 2.—Common heavy minerals of the underclay of the Illinois No. 2 Coal. 
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Spencer (1955) thought that the 
euhedral varieties of tourmaline had 
formed authigenically. He stated 
that the material necessary for the 
formation of tourmaline, which is a 
complex boron aluminum silicate, 
could easily be obtained from the un- 
derclay. The boron would be re- 
leased from decaying plant material, 
and the aluminum and silicon de- 
rived from many of the silicate min- 
erals of the underelay itself. On the 
other hand, tourmaline is a mineral 
common in metamorphic and acid 
dike rocks and the euhedral tourma- 
line as well as the well rounded and 
fragmental pieces could have been 
derived from either source and, like 
euhedral zircon, may have under- 
gone transportation without showing 
wear because of its hardness (7 to 
7.5) and extremely small size (7 to 
8 microns). 

Krynine (1946) listed the ‘‘resist- 
ance coefficient to abrasion’’ of vari- 
ous minerals, compared with tourma- 
line, as follows: tourmaline, 850- 
900; chaleedony, 510; quartz, 245; 
and orthoclase, 150. It is apparent 
that tourmaline can undergo consid- 
erable transportation and abrasion 
and yet show very little wear in 
comparison with these other resistant 
materials. The well-developed erys- 
tal form of those grains possessing 
overgrowths tends to support Spen- 
eer (1955) in his belief that some of 
the tourmaline overgrowths formed 
in place in the underclay whereas 
other tourmaline was transported 
from other areas. The rounded forms 
apparently have undergone many 
eycles of erosion. 

Limonite is present in 62% of the 
samples and is found as coatings on 
grains and as irregular, resinous, 
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rounded masses. It is probably pro- 
dueed by the weathering of pyrite. 
In many instances it coats and stains 
other minerals, sometimes completely 
masking them. Only a few heavy 
mineral samples were treated with 
acid to remove the iron present. 

Rutile is present in 43% of the 
samples. Generally, it appears as 
irregular, broken fragments, or as 
elbow twins. It is rusty red in color 
and commonly occurs in igneous and 
metamorphic rocks. Almost all grains 
or crystals observed show some signs 
of wear. 

Ilmenite is present in 10% of the 
samples. It appears as black, irregu- 
lar, pitted grains. 

Leucoxrene is present in a few sam- 
ples. These samples were coated with 
limonite and had to be treated with 
hydrochloric acid to remove the iron. 
The leucoxene appears as rounded or 
oblong grains, dull, grayish-white in 
color. It may have been formed as 
a decomposition product of ilmenite. 

Chlorite was recognized in one 
sample by its characteristic Berlin- 
blue interference color. The crystals 
were small and irregular in shape. 

Much of the unidentifiable mineral 
present resembled mica flakes of a 
pale greenish-yellow color and may 
be the product of a much-weathered 
biotite. Optical properties could not 
be determined on these flakes. 


SUMMARY AND CONCLUSIONS 
Pettijohn (1957: 516) listed the 


persistent heavy minerals frequently 
found in the late Paleozoic sediments 
as rutile, zircon, tourmaline, garnet, 
biotite, apatite, ilmenite, magnetite, 
staurolite, and monazite. My study, 
like those of Grim and Allen (1938), 
Spencer (1955), and Wahl (1957), 
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shows very similar assemblages with 
only slight variations. 


The heavy minerals commonly 
present in this underclay are musco- 
vite, pyrite, zircon, tourmaline, and 
rutile, an assemblage of very stable 
minerals. Some of the well-rounded 
tourmaline grains show that they 
must have undergone many cycles of 
erosion, Whereas others show the 
sharp, euhedral form. The euhedral 
erystals may be authigenic or may 
have been transported without show- 
ing signs of wear. The extremely 
small size of the erystals and their 
great hardness could have protected 
them from wear during transporta- 
tion. However, some of the euhedral 
tourmaline crystals are actually over- 
growths on old, well-worn tourma- 
line grains. Still other euhedral 
tourmaline grains are definitely not 
overgrowths, and their euhedral 
form strongly indicates their authi- 
genic origin. Their optical proper- 
ties suggest a chemical composition 
different from that of the rounded 
and fragmental tourmaline. 

A greater percentage of pyrite is 
found in the finer than in the coarser 
grained sections. It is authigenic 
and is found in the form of rootlets, 
plant structures, and euhedral erys- 
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tals. This indicates that reducing 
conditions prevailed during under- 
clay deposition. The circulation was 
probably poorer in the finer-grained 
sections, resulting in the higher con- 
tent of pyrite in these sections today. 
The stable heavy minerals and the 
presence of well worn and frag- 
mental minerals suggest that the un- 
derclay was in part a transported 
sediment. Some of the heavy min- 
erals have undergone many cycles of 
transportation and deposition. 
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GROWTH OF SHORTLEAF PINE THINNED BY 
CROWN AND ROW METHODS 


W. R. BOGGESS 
University of Illinois, Urbana 


Row thinning has certain practical 
advantages over other methods in the 
management of forest plantations. 
These inelude: 1) lower marking 
and administrative costs; 2) lower 
felling costs; and 3) easy access for 
felling, loading, and hauling. There 
are some doubts, however, if it is 
as desirable as the crown method 
when considered from a silvicultural 
standpoint (Boggess, 1951; and Bog- 
gess and MeMillan, 1955). 

Thinnings are made to improve 
stand quality and maintain optimum 
growth rates. This is accomplished 
in crown thinning by removing im- 
mediately competing trees from a se- 
lected number of the most desirable 
trees in the stand. These latter in- 
dividuals are commonly known as 
‘crop trees’’. With each succeeding 
intermediate cut, crop trees are again 
selected and released as before. 
Through this process of selection, 
trees which make up the final harvest 
should represent the best trees in the 
stand. Row thinning does not pro- 
vide this type of selection, nor are 
individual trees released on all sides 
as in a crown thinning. 

A study was initiated in the winter 
of 1954-55 to investigate the follow- 
ing, using the crown and row meth- 
ods in thinning a shortleaf pine plan- 
tation: 1) General stand structure 
and growth under each method of 
thinning; 2) Diameter growth of se- 
lected trees in plots thinned by crown 
and row methods, and in unthinned 


cheek plots; and 3) Diameter growth 
of comparable trees from the inside 
(unreleased) and outside (partially 
released) rows of row-thinned plots 
in which every fourth row of trees 
was removed. 


Mernops 


Six, one-fifth acre plots were es 
tablished in an 18-year-old shortleaf 
pine plantation at the Dixon Springs 
Experiment Station of the Univer. 
sity of Illinois (Pope County). Two 
plots were thinned by removing ey- 
ery fourth row of trees. Two addi- 
tional plots were crown-thinned by 
completely releasing 200 or more 
croy) trees per acre. Plots of both 
thinning treatments were cut to the 
same resilual basal area. Two plots 
were established as checks. 

Weekly growth measurements were 
made with a dial-gauge microden- 
drometer thoughout the growing sea- 
sons of 1955, 1956, 1957, and 1958. 
This instrument measures radial 
changes to the nearest one-thou- 
sandth of an inch and is similar to 
one described and illustrated by Hol- 
soe (1951). It has been used in other 
studies by Boggess (1957) at the 
Dixon Springs Station. Microden- 
drometer growth data are expressed 
in terms of basal area since all other 
plot records are kept in this way. 
Weekly increases (or decreases) 
were calculated and expressed as the 
average cumulative growth per tree 
for a given treatment. 
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stations 


Microdendrometer were 
established on 25 trees on each of the 
erown-thinned and check plots. Thir- 
ty stations were established on each 
row-thinned plot, 15 of which were 
in the outside rows and 15 on inside 
rows. Trees used for microdendrom- 
eter measurements were 
from the crop trees on the crown- 
thinned plots and from trees of ¢om- 
parable size and vigor on the row- 
thinned and check plots. 


chosen 


Sor. AND SITE DescRIPTION 


The soil is Grantsburg silt loam, 
a recently correlated series resem- 
bling the Grenada soils which occur 
from western Kentucky to northeast 
Mississippi. These are Gray-Brown 
Podzolic integrated to Red-Yellow 
Podzolic soils developed under forest 
vegetation from 80 inches or less of 
loess deposited over a predominantly 
sandstone bedrock. Under forest 
cover (uneroded) the silt loam A, 
horizon, which is two to four inches 
deep, is underlain by a silt loam A, 
horizon six to eight inches thick and 
a silty clay loam B horizon. A mod- 
erately well-developed silt pan (frag- 
ipan) occurs at depths of 30 to 36 
inches from the surface. The silt 
pan is massive in structure, hard, 
and compact. It affects both the 
downward movement of water and 
root penetration. 

The site was cultivated and aban- 
doned prior to 1935. It is on a low 
ridge with a slope of about 4%. 
Erosion was moderate over the area 
prior to planting. 


RESULTS 


The number of trees and basal area 
per acre, prior to thinning, for each 


Growth of Shortleaf Pine 


treatment are shown below. 


No. trees/acre 
(3.6 in. d.b.h. 
and over) 


Basal area. 
sq. ft./acre 


Row-thinned ...... 742 140.2 
Crown-thinned 732 139.8 
UMGRIMMOE: 6.5 ckc 810 142.0 


Basal area of the thinned, plots 
was reduced to approximately 100 
square feet per acre. The residual 
stand follows: 1) Row- 
thinned—568 trees per acre with an 
average diameter of 5.8 inches (de- 
crease of 0.1 inch following thin- 
ning); and 2) Crown-thinned—488 
trees per acre with an average diam- 
eter of 6.1 inches (increase of 0.2 
inch following thinning). 

Growth of all trees during the 
four growing seasons of 1955-58 was 
as follows: 


Was as 


Basal area/acre Av. 
Per cent diam. 
Sq.ft. increase inc., in. 
Row-thinned . 25.0 24 0.7 
Crown-thinned . .27.0 27 1.0 
Unthinned ..... 20.3 14 0.4 


Growth of trees selected for mi- 
crodendrometer measurements is 
shown in Figs. 1, 2, 3, and 4 for each 
of the four growing seasons. Data 
for the outside and inside rows of 
the row-thinned plots are plotted 
separately. The combined growth of 
these two groups lies approximately 
midway between these two curves. 
Growth data for unthinned trees is 
almost identical to that of the un- 
released rows on row-thinned plots 
and, for the sake of clarity, are not 
shown on the figures. 


DISCUSSION 


More large trees were removed in 
the row thinning than in the crown 
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Fic. 1.—Basal area 
1955 growing season. 


increase during 
thinning. This may not seem to fol- 
low the concept of the latter method 
where cutting is usually heaviest in 
the dominant and co-dominant crown 
classes. By definition, however, the 
crown method provides for the re- 
moval of poor quality trees, or those 
which may not live until the next 
thinning, regardless of crown class. 
In this particular case many trees, 
damaged by the severe glaze storm 
of January, 1952 (Boggess and Me- 
Millan, 1954), were salvaged in the 
crown thinning. This could not be 
done on plots thinned by the row 
method. 

Basal area growth during the four- 
year period was slightly better on 
crown-thinned than on row-thinned 
plots, while growth under both thin- 
ning treatments exceeded that of the 
unthinned check plots. Diameter in- 
creases were of the same order. 

The growth difference between the 
two thinning treatments was only 
two square feet of basal area per 
acre. This, alone, is not enough to 
warrant the use of the crown method 
if possible savings in administration 
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and operation should favor use of 
the row method. However, over-all 
growth does not tell the complete 
story. The selected trees in the crown 
thinning grew more than comparable 
trees in the row thinning (Figs. 1-4), 
This is directly related to the degree 
of release, which ranged from all 
four sides in the crown thinning to 
release on one side only in the out- 
side rows, and no release for trees 
in the inside rows of the row thin- 
ning. 

The released trees in the crown 
thinning were provided ample grow- 
ing space and their crowns expanded 
in all directions, thus developing a 
much greater leaf surface. In the 
released rows of the row thinning, 
space for crown expansion was pro- 
vided only on one side. Trees in the 
unreleased rows apparently did not 
benefit from the thinning as they did 
not grow any more than those on 
the unthinned check plots. It is gen- 
erally believed that diameter growth 
depends largely on the products of 
current photosynthesis (Kozlowski, 
1958). Thus it is logical that, other 
things being equal, trees having the 
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greatest amount of leaf surface 
would tend to make the greatest 
diameter growth. 

With the foregoing in mind, the 
growth for 1956 (Fig. 2) should be 
noted. Two things are apparent 
when it is compared with the results 
of the other three years: 1) amount 
and rate of growth in 1956 were con- 
siderably less; and 2) there was very 
little difference in growth of com- 
pletely released trees (crown thin- 
ning) and partially released trees 
(row thinning). This is related to 
the availability of soil moisture, 
which in turn depends on the 
amount, intensity, and distribution 
of rainfall (Boggess, 1957). Preeipi- 
tation was normal in April, 1956. 
Deficits of 0.64, 2.47, 1.32, and 1.82 
inches occurred in May, June, Au- 
gust, and September, respectively. 
July had an excess of 2.03 inches, but 
the amount is deceiving as most of 
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1958 growing season. 


during 


between the 15th and 25th of the 
month. Soil moisture measurements, 
taken in a near-by plantation of the 
same age, indicated that the avail- 
able moisture was exhausted by the 
first of August and diameter growth 
essentially ceased at that time. Dur- 
ing the early part of the season, the 
1956 growth rate compared favor- 
ably with that of the other three 
years. After June 1 growth slowed, 
probably as a result of reduced pho- 
tosynthesis accompanying the rapid 
depletion of soil moisture (Kozlow- 
ski, 1949, 1958). The continuing 
moisture stress, broken only by the 
period of high intensity rains in late 
July, minimized the effect of the 
increased photosynthetic surface of 
crown-thinned trees as compared 
with those in the row thinning. Thus 
there was little difference in the 
amount of mid- and_late-season 
growth between the completely re- 
leased trees in the crown thinning 
and partially released trees in the 
row thinning. In other years most 
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of the growth differences occurred 
after the middle of May. 

In contrast to the above a sharp 
reduction in diameter growth oc- 
curred for a short time in mid-July, 
1958. when moisture was excessive. 
July rainfall was 14.25 inches, with 
10.20 inches between July 15 and 22. 
The rate of photosynthesis was prob- 
ably reduced during this period. 
Loustalot (1945) found flooding of 
pecan trees, growing on a sandy soil, 
caused photosynthesis to drop to 
11% of the normal rate with even 
evreater reductions occurring on 
heavier soils. While the soil in this 
instance was not actually flooded in 
the sense of having standing water 
on the surface, it was completely 
waterlogged. 


SUMMARY 


1. The diameter of selected trees 
from plots which had been thinned 
by crown and row methods, as well 
as those from unthinned check plots, 
were measured weekly with a dial- 
gauge microdendrometer during the 
growing seasons of 1955, 1956, 1957, 
and 1958. In addition, all trees were 
measured at the end of each growing 
season. 

2. Diameter growth was related 
to the degree of release. Trees re- 
leased on all sides by crown thinning 
erew more than those released on 
one side (in the outside rows of the 
row thinning), while trees in the in- 
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side rows grew at about the same rate 
as those on unthinned check plots. 

3. Total basal area growth during 
the four-year period was slightly 
better on crown-thinned than on 
row-thinned plots, while growth un- 
der both thinning treatments was 
considerably more than that of un- 
thinned check plots. 

4. The relation between diameter 
growth and soil moisture is discussed. 
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FISHES OF KINKAID CREEK, ILLINOIS 


JERRY L. STEGMAN 
Southern Illinois University, Carbondale 


The primary objective of this 
study was to determine the species 
composition of the fishes of Kincaid 
Creek and its possible potential as 
a fisheries resource. The ecology of 
the fishes was in part determined by 
astudy of the physico-chemical char- 
acteristics of the habitat, the avail- 
able food, and the stomach and in- 
testinal contents of the fishes. 

DESCRIPTION OF StTupDY AREA 

Kineaid Creek, a tributary of the 
Big Muddy River, is located approx- 
imately six miles west of Murphys- 
boro, Jackson County, Illinois. It 
is approximately 22 miles long, 
drains 52 square miles, and has an 
average gradient of 11 feet per mile. 
An estimated 60% of the drainage 
area is forested, with the remainder 
about evenly divided between pas- 
tures and intertilled crops. The creek 
flows through a narrow, steep-walled 
valley which seldom exceeds one 
quarter of a mile in width. The creek 
bottom is narrow, firm, and covered 
with rocks, gravel, and sand, except 
for the lower three miles which are 
sometimes covered with silt. The 
flow is normally clear and swift, but 
is subject to severe water-level flue- 
tuations following heavy rainfall. 

In the lower extent of Kineaid 
Creek the banks are steep and the 
Stream bed as deep as 25 feet. Rif- 
fles occur only where debris dams the 
flow. The stream bed is free of sharp 
meanders and liberally obstructed 
with logs, drifts, and snags. Re- 


two to 
Normal flow at this see- 
tion was 40.8 cubic feet per second 
in mid-April, and 0.6 cubic feet per 
second in early July. Water levels 
may rise as much as 19 feet when 
backwater from the Big Muddy Riv- 


corded depths from 


seven feet. 


"ange 


er encroaches on this area. During 
periods of flooding, backwater from 
the Big Muddy River may stop the 
flow of Kineaid Creek, or even cause 
it to flow in a reversed direction. In 
either case, a deposit of silt results 
from the reduced velocity of the silt- 
laden waters. This silt is ‘‘flushed’’ 
away by subsequent high water flow- 
ing into the Big Muddy River. When 
not covered with this silt layer, the 
stream bottom is generally firm and 
sandy. 

The middle reaches of the creek 
pass through a narrow, steep-walled 
valley. The banks are generally steep. 
with the stream bed as deep as 20 
feet. The stream is free of sharp 
meanders and bordered on one side 
by a steep valley wall. The stream 
bottom is largely sand with some 
gravel, bedrock, and larger stones. 
Large pools and riffles occur and are 
liberally filled with rocks, tree 
trunks, and snags. Pools 10 to 25 
feet wide and up to 400 feet in length 
are interspersed with riffles from 10 
to 75 feet long. The normal flow in 
this area was recorded at 10.8 cubic 
feet per second in mid-April and 
1.0 cubic foot per second in early 
July. Water levels fluctuate as much 
as 15 feet. 
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The headwaters flow through an 
area of moderately rugged, timbered 
hills. The banks are generally steep 
with the stream bed as deep as 20 
feet. The stream meanders sharply 
and is characterized by vertical 
banks and trees toppled into the 
water. A definite pool-riffle develop- 
ment is present with the pools 8 to 
15 feet wide and up to 40 feet long, 
interspersed with riffles up to 40 feet 
long. The stream bottom is sandy, 
mixed with gravel and stones. The 
normal flow was recorded at 3.5 cubic 
feet per second in mid-April and 0.2 
cubic foot per second in early July. 
Water levels vary as much as 16 feet. 

During the study period water 
temperatures varied from 38° to 85° 
KF. and tended to fluctuate with the 
air temperature. The pH was fairly 
uniform at all sections and ranged 
from 7.2 to 8.0. Dissolved oxygen 
varied from 5.2 to 9.3 p.p.m., which 
is well within the range of fish re- 
quirements (Moore, 1942). Turbidity 
was generally moderate but fluctuat- 
ed with water-level changes caused 
by heavy rainfall. In general, the 
most extreme turbidities were found 
in the upper and lower reaches of the 
creek (Table 1). The entire stream 
is characterized by the rapid clear- 
ing of the water following heavy 
rainfall. 


METHODS OF StTuDY 


The study period extended from 
February 18 to July 4, 1958. Three 
sampling stations were established 
alone the main channel of Kinkaid 
Creek and two on tributaries (Ro- 
man numerals I through V, Fig.1). 
These stations were selected to re- 
present different types of habitat. 


Academy of Science 


A collection site consisted of a pool 
and associated riffle. 

Surface temperature and pH were 
determined in the field, using a 
Taylor field kit and a hand thermo. 
meter. Water samples for dissolved 
oxygen analysis were fixed in the 
field and returned to the laboratory 
where determination in p. p. m. 
was made by the Winkler method 
(Welch, 1948). Turbidity was de 
termined in the laboratory by use of 
a Hellige turbidimeter. Water sam- 
ples were collected with standard 
collection bottles and a Kemmerer 
water sampler. Volume of stream 
flow was calculated with the aid ofa 
Gurley Model 622-E flow meter. 


Three collections were taken at 
each station, beginning in early 
March and ending in late June, 


Immediately after capture all fish 
were preserved in 10% formalin and 
returned to the laboratory for exam- 
ination. A 12- by 4-foot, knotted, 1- 
mesh minnow seine with 0.25-inch 
mesh was employed at all stations 
except I. It could not be used at I 
due to snags, rocks and deep water. 

An electrical shocking device con- 
sisting of a D. C., 180-volt, 250-watt, 
portable generator proved particu- 
larly useful for collecting during 
clear water conditions. A minnow 
seine was employed downstream to 
capture any stunned fish that floated 
with the current. 

Fyke and hoop nets were utilized 
at stations I and IV where deep 
water, vertical banks, and snags lim- 
ited the use of other types of col- 
lecting gear. 

Sodium cyanide (Bridges, 1958) 
was used as a means of making 4 
single collection at each station ex- 
cept I, in late June. When fish 
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were exposed to concentrations of 1 
p.p.m. sodium cyanide they became 
distressed and surfaced, and thus 
were easily netted. Although pre- 
vious use of this method had been 
limited to farm ponds, it proved 
successful for stream collecting. A 
minnow seine was employed down- 
stream from the collecting area to 
capture disabled fishes carried by 
the current. At Station IV the 
stream flow was diverted by use of 
an earthen dam and a canvas divid- 
er, forming a pool through which 
no current flowed. This pool was then 
poisoned and the fishes collected. 
Plankton samples were taken by 
pouring 20 liters of water through a 
plankton net. Water for such sam- 
ples was collected from the surface 
oe foot of pools. Samples were ex- 
amined with the use of a Sedgewick- 


Rafter counting cell and a compound 
microscope. 

Several attempts were made to col- 
lect samples of bottom fauna from 
deep pools, but in general this proved 
unproduetive, due to the hard, sandy 
bottom and the consequent lack of 
organisms. For this reason, all sam- 
ples of bottom fauna were taken 
from shallow, rocky riffles using a 


Surber bottom sampler. Samples 
were preserved in 10% formalin 


and returned to the laboratory for 
examination. 

Stomach or intestinal analyses 
were made on all species of fishes 
collected. One hundred was arbi- 
trarily selected as the approximate 
maximum number of a species to be 
examined when sufficient fish were 
available. A detailed analysis was 
purposely avoided beeause only an 
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TABLE 1.—Physico-chemical Data from Kinkaid Creek, Illinois, April to July 1958.1 











| | | 
Air temp. Water temp. | 
eo °F. 


| Dissolved Oz | Turbidity 





Station | Date | pH | ppm. | P-p.m. 
a a | os ij aan 
ae 74 | 66 ge D 73 | = 
| Ey ca | 74 62 ees 7.4 15 
Wee ia | 60 60 i2 7.5 18 
aaa errs | 7.7 71 | =o 
ere =i ch ae 7.4 93 
w.: | | 7.4 | 7.6 | 330 
I. 6May | 72 6 3=—s|§s«7.3 58 | 16 | 
II 72 62 ia 8.3 36 
III... 72 58 7.9 9.3 | 18 
V | 62 7.4 5.1 | 36 
Ci, a eS 7% S73 ss | # 
i... Be eon | 88 85 | 8.0 | Te 11 
III. 88 85 | 7.4 | 6.7 11 
_, SRO = 79 eeu 5.2 20 
Bk | 84 %. ivel S28 °) SQ 











‘Includes only samples taken from various stations during same day. 


212 hours following estimated one-inch rain. 


index to possible food consumption 
was the desired objective In fishes 
with poorly defined stomachs the 
intestinal content was examined. 
Although 1,258 fish were examined, 
only general references are made to 
these data in this article. 

A gross gonadal examination was 
made of all specimens opened for 
stomach or intestinal analysis. An 
effort was made to determine from 
these observations the approximate 
spawning periods for each species. 

If fewer than 25 specimens were 
collected of any given species the 
results of the food analysis and gon- 
adal examinations were arbitarily 
considered inconclusive and conse 
quently not included in this paper. 


Fish PopuLATIONS 

A total of 38 species and one hy- 
brid cross were taken (Table 2). In 
the following discussion the status of 


each species from Kinkaid Creek is 
reviewed, in addition to presenting 
results of food habit and gonadal 
examinations. 


Sing!e specimens of the longnose gar, 
Lepisosteus osseus (Linnaeus); short- 
nose gar, Lepisosteus platostomus Re- 
finesque; and bowfin, Amia calva Lin- 
naeus, were taken at station I during 
flood stage. 


Gizzard shad, Dorosoma 
(LeSueur).—Three taken 
during high water. 


cepedianum 
at station I 


River carpsucker, Carpiodes carpio 
(Rafinesque).—One taken at station I 
during flood stage. 

White sucker, 0.9% 
fish collected. This species subsisted 
mainly on bottom ooze, detritus, and 
dipterous larvae. Spawning during April 
and May. 

Spotted sucker, Minytrema melanops 
(Rafinesque).—One adult female, taken 
in mid-April from station IV, contained 
well-developed eggs and possibly was 


of total number 


migrating toward the headwaters to 
spawn. 
Creek chubsucker, 0.6%. Spawning 


during late April and May. 
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Golden redhorse, 1.3%. All specimens 
but one were captured with aid of sod- 
ium cyanide. Food analyses could be 
made for June only because of lack of 
representatives for other study months. 
Primary foods were dipterous larvae, 
detritus, and crustaceans. Spawning pre- 
vious to late June. 

Carp, Cyprinus carpio 
Five taken at station I. 

Creek chub, 9.3%.—Main foods were 
terrestrial insects, dipterous larvae, and 
plant materials. Spawning during April 
and May. 

Emerald shiner, 0.7%.—All specimens 
taken same day from a deep swift riffle 
at station IV. 

Red shiner, 7.1%.—Major foods were 
terrestrial insects, aquatic insects, and 
bottom ooze. Major spawning after June. 

Redfin shiner, 2.7%.—Taken at all sta- 
tions except I. Food habits of this fish 
differed from the other shiners in that it 
fed primarily on terrestrial insects dur- 
ing entire collecting period. Spawning 
began in June and extended into July. 

Sand shiner, 12.0%.—Stomachs re- 
vealed bottom ooze, aquatic insects, and 
dipterous larvae. Spawning during late 
May and June. 

Silverjaw minnow, 1.0%.—Collecting 
stations at which this species was col- 
lected indicated it to be best adapted to 
ecological conditions found in headwa- 
ters. Examinations of 30 individuals re- 
vealed this species fed primarily on dip- 
terous larvae, bottom ooze, and aquatic 
insects. Spawning in May and early 
June. 

Suckermouth minnow, 2.1%.—Feeds 
predominantly on dipterous larvae and 
detritus. Spawning peak in May. 

Bluntnose minnow, 27.8%.—This was 
most abundant of all fishes and was 
basically a bottom feeder on dipterous 
larvae, bottom ooze, and plant material. 
Spawning after June. 

Stoneroller, 11.3%.— This bottom 
feeder subsisted mainly on bottom ooze 
and dipterous larvae. Spawning peak in 
late April and May. 

Channel catfish, 0.2%.—From deep wa- 
ter at stations I and IV. Although this 
is one of the more important sport fishes 
in the Big Muddy River, it appearently 
was not well established in Kinkaid 
Creek. 

Yellow and black bullheads, 1.8 and 
0.7%, respectively—Stomachs of 46 yel- 
low bullheads revealed crustaceans and 
aquatic insects as main foods. Spawning 
in May and early June. 


(Linnaeus ) .— 


Tadpole madtom, Noturus gyrinus 
(Mitchill).—Three collected from smal] 
tributaries at stations II and III. 

Blackstripe topminnow, 0.5% .—Spawn- 
ing began in late June. 

Pirateperch, 0.3%.—Conclusive spawn- 
ing data could not be obtained due to 
lack of specimens; however, some spawn- 
ing in late April and early May. 

Log perch, 0.9%.—Stomachs of 27 log 
perch revealed mainly aquatic insects, 
dipterous larvae, and terrestrial insects. 
Gonads of fish collected in late May 
were spent, indicating that spawning 
had occurred. 

Blacksided 
exclusively 


darter, 0.6%.— Captured 
from deep pools bordered 
with debris. All but one specimen col- 
lected with sodium cyanide. Gonads 
spent when taken in late June. 


Orangethroat darter, 1.4%.—Subsisted 
mainly on dipterous larvae, aquatic in- 
sects, and crustaceans. Spawning during 
late April and May. The author could 
not find a record of the orangethroat 
darter in southern Illinois. It is pos- 
sible that this species has been collected 
and misidentified as the rainbow darter, 
Etheostoma caeruleum Storer. 

Fantail darter, 6.6%.—Fed mainly on 
dipterous larvae, aquatic insects, and 
crustaceans. Spawning in late May and 
early June. 

Johnny darter, 1.9%.—Taken at all 
stations except I. Foods were primarily 
dipterous larvae and aquatic insects. 
Peak of spawning probably in late May. 

Spotted bass, Micropterus punctulatus 
(Rafinesque).—Single sub-adult collect- 
ed at station II and another at IV. 
Although the habitat appeared to be 
favorable for this species, it was not 
well established in Kinkaid Creek. 

Green sunfish, 3.0%.—The most abun- 
dant sport fish. Stomach analyses of 63 
fish revealed primarily crustaceans, ter- 
restrial insects, and small cyprinid fishes. 
Spawning peak in late June. 

Longear sunfish, 1.6%.—Stomachs of 
45 fish revealed primary foods to be 
aquatic insects, crustaceans, and terres- 
trial insects. Peak of spawning during 
June. 

Bluegill. Eight specimens. 

Orangethroat sunfish, 1.1%.—Stomachs 
of 28 fish revealed crustaceans, aquatic 
insects, and dipterous larvae as primary 
foods consumed. Spawning during May 
and early June. 

Warmouth, Chaenobryttus coronarius 
(Bartram).—Single specimen, station 
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White crappie, 0.8%.—Not well estab- 
lished in Kinkaid Creek; probably mi- 
grates upstream during periods of high 
water. Stomachs of 22 indicated sub- 
sistence primarily on small cyprinid 
fishes and crustaceans. 


Black crappie, Pomogris nigromacula- 
tus (LeSueur).—Four specimens, sta- 
tion I. 


INTERRELATIONSHIP AMONG SPECIES 


Predation among the fishes of Kin- 
kaid Creek was low during the study. 
The lack of large predator fishes was 
a major factor. The crappies, green 
sunfish, longear sunfish, and creek 
chub were the principal predators. 
Starrett (1950) found that little 
predation exisited among similar 
fishes in the Des Moines River, Iowa, 
during the same period, but that it 
increased in late summer and fall as 
the aquatic nymphs and larvae de- 
creased. This would possibly hold 
true in Kinkaid Creek, but to a more 
marked degree. With the coming of 
the dry summer months, the flow of 
Kinkaid Creek normaily decreases, 
reducing the size of pools and riffles. 
The construction of the available 
habitat will naturally bring the fishes 
into a more confined situation and 
will limit the available food sources. 
In addition to these factors, the ap- 
pearance of the recently hatched 
spawn would make predation more 
probable. 

It is diffieult to demonstrate harm- 
ful interspecies competition among 
fishes for food. Lagler (1944) stated 
that the fact that two or more species 
of fishes feed on the same organisms 
does not mean such competition is 
harmful to one of the species. If 
these food items are sufficiently 
abundant, no harm will come from 
such competition. 


There was no apparent relation- 
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ship between the comparative num- 
ber of available riffle organisms and 
the diet of the fishes. A sizable pro- 
portion of the consumed food supply 
apparently came from a source other 
than riffles, possibly from other por- 
tions of the creek, blown in by winds, 
dropped from overhanging vegeta- 
tion, or washed from the surrounding 
watershed. No attempt was made to 
sample these sources or determine 
a percentage of the overall food 
supply derived from them. 

It was concluded from the small 
number of empty stomachs and from 
evidence of low predation among the 
fishes, that harmful interspecies 
competition for food was not great. 

Plankton was studied separately 
due to its size and utilization by 
smaller fishes (Bajkov, 1932). Sam- 
ples were collected from pools from 
April to early July. The largest 
numbers appeared in July, when 
73, 53 and 33 plankters per liter 
were taken from stations I, IV, 
and V, respectively. Such an ex- 
tremely low count may be attributed 
to the constantly flushing action of 
spring rains. Shelford and Eddy 
(1929) found that ‘‘new’’ water in 
the Sangamon River, Illinois, con- 
tained practically no plankton after 
nine days. 

Bajkov (1932) stated that the 
greatest cause of mortality among 
fish fry is the lack of food, especially 
plankton organisms. It is probable 
that the most harmful interspecies 
competition for food is among the 
fish fry which feed on plankton. 


DISCUSSION 


It is evident from the collections 
that there are few catchable size 
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sport fishes in Kinkaid Creek. Man- 
agement procedures are impractical, 
due mainly to the lack of access 
roads, excessive flooding, and absence 
of desirable sport species. A large 
scale impoundment would be the 
principal requirement to improve 
sport fish habitat. Such an impound- 
ment has been proposed repeatedly 
in the past. As recently as 1957, 
official mention has been made of 
Kinkaid Creek as a possible site for 
such a project (Department of Reg- 
istration and Edueation, 1957). The 
construction of such an impound- 
ment would have definite benefit to- 
ward increasing suitable sport fish- 
ing habitat at slight loss of produc- 
tive farmland and wildlife habitat. 
Until such an impoundment is con- 
structed, the primary fisheries re- 
source of Kinkaid Creek is its bait 
fish population. Collection of bait 
species is facilitated by the abund- 
ance of suitable pools at stations IT, 
Ill, and V. Lack of access roads 
prevents proper utilization of other 
areas where bait fishes are equally 
abundant. 
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TOBACCO PRODUCTION IN THE PHILIPPINES 


ALDEN CUTSHALL 
University of Illinois, Chicago 


Tobacco production in the Philip- 
pines has had a complex history. It 
is the oldest industrialized agricul- 
tural enterprise in the country, ante- 
dating coconut, abaca, and sugar 
as a major product of commerce 
and trade. Over the years tobacco 
production experienced significant 
changes; these trends were brought 
or aifected by changes in political 
status or emphasis, by varying eco- 
nomie conditions and trends in world 
trade, or influenced by changing 
fashions of consumers, both domes- 
tie and foreign. Although this ir- 


regularity of production reflects 
physical factors, economic condi- 


tions, and social trends, it is political 
factors that have accounted for the 
larger changes over the years. 


Earty DEVELOPMENTS 


Spanish missionaries introduced 
the tobacco plant, Nicotiana taba- 
cum, in the Philippines from Mexi- 
co during the sixteenth century. 
After it proved adaptable to Philip- 
pine soil and climate, the Spanish, 
in an effort to stimulate tobacco pro- 
duetion, declared the crop a govern- 
ment monopoly in 1781. This royal 
decree placed in the hands of the 
Spanish Governor-General extensive 
powers in order that tobacco culture 
might be increased. However, the 
monopoly covered only the principal 
tobacco-growing regions of Luzon. 

The monopoly was administered 
with the greatest of detail and en- 
ergy. Everything from the planting 


[33] 


of the seed to the disposal of the final 
product was regulated by law. To- 
bacco experts were brought from the 
Caribbean region to advise and aid 
in the development of the industry. 
These experienced tobacco men 
brought seeds from the finest plants 
then available. By experimentation 
the Cagayan Valley was found to be 
the most favorable Phillippine area 
for tobacco production. It was in this 
area that the most severe regulations 
were imposed. Frequent and rigid in- 
spections were made by the local ad- 
ministrators. If at any time and for 
any reason the inspectors felt that a 
grower was failing to meet the high 
standards of quality or quantity de- 
manded by the Spanish government, 
immediate public punishment was 
decreed against the offender. The 
individual grower failed to profit, 
except insofar as Spanish officials 
felt that personal favors would in- 
crease production. In manufactur- 
ing, too, the Spanish administrators 
were just as thorough. They brought 
in skilled workers and _ overseers, 
and ‘‘Manila Cigars’’, produced in 
the five large factories established by 
the Spanish in Manila, soon came to 
enjoy a reputation as the finest ¢i- 
gars on the market. Hence, the early 
development of the tobacco industry 
in the Philippines must be eredited 
to the ambition of the Spanish con- 
querors. 

In time, the very harshness with 
which the monopoly was adminis- 
tered produced a condition under 
which its effectiveness decreased. The 
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Filipino farmers organized into re- 
bellious groups; riots and uprisings 
against the rigid control became 
prevalent. The weakened Spanish 
government was unable to cope ade- 
quately with this situation and in 
1882, a century after its inception, 
the Spanish monopoly was officially 
abolished. 

When the monopoly was finally 
lifted, the cultivation and marketing 
of tobacco were continued as a pri- 
vate enterprize, but with varying 
degrees of success. Many small fae- 
tories supplanted the five discontin- 
ued government factories. These 
small factories, operating with little 
or no regulation, did not maintain 
the high standards that were re- 
quired under the monopoly. The 
quality of the cigars declined and 
the demand decreased accordingly. 
It was only with difficulty that the 
quality of the cigar was restablished 
and the market partially regained 

It was during this period of Phil- 
ippine economic history (1882-1898) 
that a few commercial concerns 
emerged as leaders in the tobacco 
industry. Alhambra and Tabacalera 
became synonymous with Philip- 
pine tobacco and tobacco products. 
The ‘‘Compania General de Tabacos 
Filipinas,’’ commonly referred to as 
‘*Tabacalera,’’ can be taken as il- 
lustrative of this leadership in the 
tobacco industry. Tobacco was culti- 
vated on Tabacalera haciendas in the 
Cagayan Valley and was purchased 
from independent growers. Much of 
it was used in Tabacalera-owned 
Philippine cigar factories. Because 
of established trade relations in Eu- 
rope, Tabaealera became one of the 
leading exporters of leaf tobacco, 
much of it to Spain. This leader- 


ship, initially acquired during the 
latter part of the Spanish period, 
continued with modifications 
during the American regimé and was 
reestablished after the interruption 
associated with Japanese occupation, 


some 


AMERICAN PERIOD 


From 1900 to 1941, tobaeco was 
a very important crop and tobaceo 
and tobacco produets for much of 
that time were the fourth ranking 
exports from the Phillipines. In 
1920, the peak year, 65 million kilos 
were harvested from 100,000 hee- 
tares. The Manila cigar again hada 
world market. The impetus for this 
evrowth was primarily the duty-free 
American market, but the capital 
was not necessarily American. Span- 
ish interests were probably the fore- 
most, but certainly not the sole, 
investor in Philippine tobacco and 
tobacco products during the Ameri- 
ean colonial and commonwealth 
period. 

Tobacco, although raised to some 
extent in almost every province, was 
of commercial importance in only a 
few localized areas. The narrow Cag- 
ayan Valley in northeastern Luzon 
remained the foremost area, and the 
Ilocos Region of northwestern Luzon 
was the second area of importance. 


' 
To a lesser extent, tobacco was cul- 


tivated in some of the Visayan (cen- 
tral) Islands. Within these regions 
certain provinces were noted for to- 
bacco, namely Isabela, Cagayan, La 


Union, Pangasinan, Ilocos Norte, 


Iloilo, Negros Oriental, Cebu, Nueva 
Ecija, and Masbate. From 1935-1939 
these ten provinces produced about 
85% of the entire tobacco crop, an 
average of 35,400 short tons annu- 
ally. About one-half of the cultivated 
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 to- Fic. 1.—Map of Philippines showing principal areas of tobacco culture. One dot 
represents 1000 hectares (1956). (Data from Philippine Bureau of Agricultural 
Economics. ) 
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area was in the Cagayan Valley and 
about 20% in the Ilocos provinces. 
3etween 80 and 100 thousand agri- 
cultural workers were supported, at 
least in part, by tobacco culture. 
Cash return per hectare was relative- 
ly large and it provided an effective 
use of feminine and child labor. The 
intensive methods of planting, cul- 
tivating, harvesting, and curing 
made it particularly suitable to the 
small farms and large families that 
characterize Philippine agriculture. 
In 1938, 46% of the tobacco-produc- 
ing land was cultivated by owners, 
and an additional 23% by part own- 
ers. The fact that tobacco thrives un- 
der climatic and soil conditions fa- 
vorable to corn production has 
enabled the Filipino farmer of the 
Cagayan Valley to secure a second 
crop from the same plot each year— 
tobaceo, a cash crop, and corn for 
either home use or as a secondary 
source of income. This helps insure 
against economic disaster that might 
result from a single-crop failure or 
from tobacco market fluctuations. 

Cigar filler, wrapper, aromatic c¢i- 
garette filler, and miscellaneous 
types (pipe and chewing tobaccos) 
were grown. All of these types were 
sometimes taken from the same field, 
vor even the same plant, because the 
leaves from a single plant vary in 
quality during different stages of 
erowth. But there was some regional 
specialization in terms of type of 
produet. 

Most of the good quality cigar fil- 
ler was and still is grown in the Cag- 
aya Valley, although some was pro- 
duced on Mindanao. Until the last 
few years cigar filler was the most 
important type grown in the Philip- 
pines, oftentimes accounting for as 
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much as 90% of the production, 
The climate and soil of Cagayan 
Valley are especially adapted to the 
production of cigar filler. The prin 
cipal tobaceo soil is a deep, friable, 
sandy loam, in good physical con. 
dition. The flood plain is oftentimes 


inundated by the flood waters of the} 


Cagayan River, leaving a thin al- 
luvial despoit and thus helping to 
maintain soil fertility. Furthermore, 
the short dry season aids harvesting 
and curing operations. Probably 
this fortunate 
cumstances is the primary reason 
that the Cagayan Valley has remain- 
ed the leading region for filler to- 
bacco. 

Wrapper tobacco, both sun and 
shade grown, was produced mainly 
in the provinces of Laguna, Isabela, 
La Union, Ilocos Sur, and Batangas, 
but only in limited amounts as most 
of the wrapper tobacco used during 
this period was imported from Sv- 
matra and the United States. Each 
of these provinces has some areas 
of fertile loam soil that (for tropical 
soils) is rich in both organie and 
mineral components, a uniform rain- 
fall throughout the growing season, 
and a dry season for harvesting and 
curing. These conditions favor the 
production of a leaf that is very thin 
and extremely mild and has a fine 
texture, and a uniform color, the 
requisites of good cigar wrapper. 
Other regions that seem just as fav- 
orable have never produced a leaf 
of the desired quality, a condition 
that lacks adequate explanation. 


Aromatie cigarette filler was 
erown predominantly in the prov- 


inces of central Luzon, 7@.e., Pam- 
panga, Bulacan, Tarlac, Nueva 


The rela- 


Ecija, and Pangasinan. 


combination of cir. 








tively 
consic 
be an 
matic 
flavor 
from 
are 0 
was 

cigar 
can | 
matic 
were 
cigar’ 


Sor. 


Th 
sligh’ 
requ 
quali 
varie 
that 
spers 
friah 
is re 

Re 
wra] 
with 
matt 
wra] 
regi 
butii 
Min 
exce 
of t 
that 
com 

part 
mat 
mer 
Cag 
suc 
gro 
cess 
Lloc 
soil 


Rid 














tively infertile soil of this area was 
considered by some tobacco men to 
be an asset in the growing of aro- 
matic cigarette filler since a desirable 
flavor and texture supposedly result 
from tobacco cultivation on soils that 
are not particularly fertile. There 
was never a large production of 
cigarette tobacco during the Ameri- 
can period as both American aro- 
matic tobacco and U. S. cigarettes 
were readily available. Most cheaper 
cigarettes were made of cigar filler. 


Som AND CLIMATIC REQUIREMENTS 


The different types of tobacco have 
slightly different soil and climatic 
requirements for optimum yield or 
quality. The normal cigar filler 
varieties are best adapted to areas 
that have adequate moisture inter- 
spersed with several drier days and 
friable, fertile soils. A sandy loam 
is recommended. 

Rapid growth is desirable in all 
wrapper tobaccos. <A fertile loam 
with a generous supply of organic 
matter is ideal. The sun-grown 
wrapper types are best adapted to 
regions with an almost even distri- 
bution of rainfall. Much of southern 
Mindanao has uniform, although not 
excessive, precipitation and is south 
of the typhoon belt. It is surprising 
that Sumatra wrapper has not be- 
come significant in Mindanao, that 
part of the Philippines that is cli- 
matically most like Sumatra. Experi- 
ments with Sumatra wrapper in the 
Cagayan Valley have not been really 
successful. In prewar years shade- 
grown wrapper was moderately sue- 
cessful in the interior valleys of the 
Ilocos region and on the voleanic 
soils in the vicinity of Tagaytay 
Ridge in Batangas. Neither area is 
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an important wrapper area today 
as Virginia leaf has become ‘‘king’’ 
in the Ilocos area, and Batangas and 
other provinces of southern Luzon 
have been insignificant producers 
of tobacco in any form during the 
postwar years. 

Aromatie cigarette filler is grown 
to greater advantage in regions that 
have distinct wet and dry seasons 
and somewhat heavier, even com- 
pact soils. Rapid growth of the 
plant is discouraged because a thin- 
ner leaf that oftentimes has less 
aroma is thereby produced. There- 
fore, soils of medicore fertility are 
recommended. In the [locos area and 
Pangasinan, Virginia-type tobacco is 
planted, much of it on paddy soils, 
immediately after the rice harvest. 
This region has a long dry season for 
harvest. Yields can be increased if 
irrigation is practiced. One or pos- 
sibly two applications of water norm- 
ally prove quite profitable, but three 
or more applications of irrigation 
water have proven uneconomical in 
Ilocos Sur. The quantity of tobacco 
is inereased by repeated irrigation 
and the color remains good, but there 
is less aroma and a resulting lower 
classification and lower price. Some 
of the Turkish varieties give better 
quality on poor soil, but the yield is 
so low that there is no profit. 

Tobacco is a potash-loving plant. 
Sufficient potash in the soil appears 
to improve the burning quality and 
also increases the oil content. Pot- 
ash-deficient leaves, when cured, lack 
body, elasticity and aroma. Most of 
the soils of the Ilocos plain have 
inadequate potash for tobacco. 

Virginia tobacco does not require 
a high nitrogen content in the soil, 
nor is high organie matter desirable. 
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Heavy applications of either should 
not immediately precede the tobacco 
erop. Since tobacco may follow rice 
in the Virginia-producing areas of 
the Philippines, and since rice needs 
nitrogen, careful fertilization of the 
rice crop must be practiced in order 
to provide an adequate amount of 
nitrogen for rice, but to avoid heavy 
applications that may eventually 
render the soil unsuitable for the 
production of flue-cured tobacco. 
All Philippine tobacco soils are low 
in organic matter, and if organic 
matter is added to improve soil strue- 
ture, a commendable practice, it can 
be done when planting other crops 
and thereby not affect the tobacco 
crop in another season or year. 


An adequate amount of calcium 
improves the taste, aroma, burn and 
general quality of the cured and fer- 
mented leaf. In_ tobacco plants, 
especially Virginia tobacco, a high 
lime content may cause objectionable 
flaking of the ash. Liming the soil 
for flue-cured tobacco is not recom- 
mended unless the pH is below five 

CULTURE PRACTICES 

In general, agricultural procedures 
followed in the production of tobacco 
in the Philippines are semi-primitive 
rather than modern. Except in a 
few areas, little or no fertilizer is 
applied and a low production per 
hectare may result. Seed beds are 
sometimes permitted to lie fallow 
for a year or more in areas where 
land is plentiful. Little machinery 
is used, improved machinery having 
been little more than introduced in 
the tobacco growing areas. The Phil- 
ippine government has experimented 
extensively in an attempt to solve 
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the various problems associated with 
tobaceo farming, but has been unable 
to put many of the findings into 
practice because, until recently, most 
tobacco farmers were not especially 
sympathetic with or adaptable to 
change. 

As with many other crops, the to 
bacco plant is nurtured in seedbeds 
for the first few weeks and then 
transplanted into the field in which 
it is to be grown. Most seed beds are 
shaded with palm leaves. In all to- 
bacco districts of Luzon the seeding 
is done in September or October with 
transplanting in November and De- 
cember. Transplanting takes place 
at 6 to 8 weeks, spaced 18-20 inches 
in rows 36 inches apart. The soil is 
carefully prepared for transplanting 
and the erop is cultivated three or 
more times, in almost all cases by 
manual methods. Harvesting is be- 
gun in January or early February 
and may continue through April or 
into May depending upon local con- 
ditions. Harvest is by _ priming. 
which consists of picking leaves 
singly by hand. A field is normally 
primed each week, in some cases more 
often, during the period of harvest. 
If all types are to be secured from 
the same field or plant, the harvest- 
ing of wrapper tobacco, cigar filler, 
chewing, and smoking tobacco is 
begun and completed in that order. 

After priming, the leaves are laid 
on the ground; later, possibly the 
next day, they are sorted according 
to size, and poled. This procedure 
consists of folding the leaf length- 
wise along the midrib and threading 
it on a small, pointed bamboo pole 
by piercing the midrib from side to 
side. Specifie procedures are then 


followed in the curing of various 
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Fic. 2—Tobacco seedlings under shade 


of coconut leaves and grass in Ilocos 


sur. 


types. The poled wrapper types, 
which are not folded before poling 
as are the other types, are placed 
in the curing barn on racks without 
exposure to the rays of the sun. 
About 26 to 32 days are required for 
curing. Filler and miscellaneous 
types are exposed to the direct rays 
of the sun for three days and then 
placed in the curing barn, or what- 
ever shelter is used, and the process 
is completed in 18 to 22 days. 


Since 1950, most aromatic cigar- 
ette tobaccos have been cured in 
specially built flue-curing barns, 
some privately owned and some, 
particularly the redrying barns, 
owned and operated by the national 
government or by a cigarette manu- 
facturing concern. The facilities are 
generally poor and oftentimes un- 
sanitary so there is some deteriora- 
tion and spoilage. The flue-cur- 
ing barns are normally well-con- 
structed and operated much as 
are those of the United States and 
Canada; some are operated efficient- 
ly. Although curing conditions are 
specified by law, enforcement is of- 
tentimes lax. However, the general 
low quality of Philippine cigarette 


tobacco is more often the result of 
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inefficient field operations or im- 
proper handling, 
proper curing. 


rather than im- 


DISEASES AND PESTS 


The most serious disease of Philip- 
pine tobacco is greenleaf spot which 
affects shade-grown wrapper. It is 
most prevalent when harvest coin- 
cides with humid weather. Mosaic 
and other wilt although 
generally less serious, may become 


diseases, 


locally significant among areas of 
open culture production. The only 
practical remedy for wilt is crop 
rotation and development of more 
resistant varieties. 


Two pests are prevalent, tobacco 
worm, Protoparce quinquemaculata, 
and cigarette beetle, Lasioderma sen- 
The cutworm 
ciously on the tender leaves and is 
destructive during the 
November until 
March. The long-horned green grass- 
hopper is also destructive, but less 
so than the cutworm. Both 


nicorne. feeds vora- 


especially 
drier season, from 


‘an be 





Fi. 
Union. 
ing; they are less likely to assist with 
planting operations. 


3.—Harvesting tobacco in La 


Women do much of the harvest- 
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controlled by hand picking or by 
dusting with arsenic power or other 
insecticides. Insecticides are used 
if finances permit. 


The cigarette beetle affects leaf 
tobacco and manufactured products. 
The only effective measures of con- 
trol are sterilization and _ strict 
observance of sanitary measures in 
barns and storage areas. 


Post-waRk TRENDS 


During the period of Japanese 
occupation commercial tobacco pro- 
duction in the Philippines was neg- 
ligible. When the industry was re- 
habilitated after the war it faced a 
completely different set of cireum- 
stances. The foreign market for the 
famous Manila cigar had been lost 
and could not be regained. Ap- 
parently cigar smokers had acquired 
the taste for other cigars during the 
period that Manila cigars were not 
available, although there were other 
conditions, primarily economic fae- 
tors, that were significant. Then too, 
the postwar Philippine publie de- 
manded greater quantities of Ameri- 


ere iS 





Fic. 4.—A _ concrete-block flue-curing 
barn amid rice paddies in Ilocos Sur. 
Barns may be constructed of galvanized 
iron, concrete blocks, wood, or mud over 
a lattice-work of split bamboo. Most 
roofs are galvanized iron. 





Fic. 5.—Flue-curing barns surrounded 
by coconuts, mango trees and bananas, 
Although a cluster of a dozen, or even 


three or four dozen, individual barns 
is not unsual, this battery arrangement 
of barns is not common. 


can-type aromatic cigarettes, appa- 
rently a taste acquired and cultivat- 


ed during the months of liberation § 


and the years that large numbers of 
allied forces were stationed in the 
Islands. In 1950 Philippine tobacco 
production was only about 70% of 
the prewar production and imports 


(Virginia-type leaf tobacco) totaled § 


about 50% 
duction. 


of the Philippine pro- 


Virginia leaf was introduced into 
the Philippines and the first flue- 
curing barns were built in 1950, in 
an effort to supply the expanding 
domestic aromatic cigarette industry 


as import controls restricted the im- § 


ports of American tobacco and cigar- 
ettes. However, it was not until the 
passage of the government price-sup- 
port program in 1954 that tobacco 
production regained its prewar 
position among the agricultural 
crops, with the biggest expansion 
from 1955 to 1957. 


Price supports have been unreal- 
istically high, and even inferior 
grades of Virginia leaf were includ- 
ed in the support program. This pro- 
gram was responsible for a very ra- 
pid expansion of the tobacco indus 
try with the emphasis on quantity 
rather than quality tobacco. In 
August, 1957, 


supports were Tre 
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moved from the very low grades 
but continued to be abnormally high 
on those grades that remained with- 
in the support program. 

Most of the expanded production 
of Virginia leaf has been in the 
Ilocos Region, particularly in La 
Union and Ilocos Sur, but also in 


TaBLE 1.—Production and Imports of 
Virginia-type Tobacco. 














Production, | Imports in, 
in kilos kilos 
1945-49 av... J insignificant 112,466 
1950. ... 100,000 13,060, 151 
See 400 , 000 4,477,391 
. eee 1,407,000 14,761, 128 
are | 1,519,000 11,543,314 
Se | 2,051,170 6,598, 763 
_ Aes 6,829,540 11,158,495 
Sere 21,906, 490 4,256,459 
1957... ..| 31,824,318 | not available 
1958 estimate .| 29,955,000 4,500,000 











eastern Pangasinan and, to a lesser 
extent, in Nueva Ecija and Negros 
Occidental. It is interesting to note 
that the production of the Cagayan 
Valley has not changed materially, 
either in amount or kind of tobacco. 
Isabela, historically the principal to- 
bacco province, produced less than 
50 hectares of Virginia tobacco in 
1956. Experiments have indicated 
that Virginia leaf tobacco does not 
have aromatie quality when grown 
in the Cagayan Valley. 


Tospacco MANUFACTURE 


Cigars, cigarettes, pipe tobacco, 
and chewing tobacco are manufac- 
tured in the Philippines. There are 
many small factories in the prov- 
inces, but the greatest concentration 
of tobacco processing is in the Manila 
area. 1939 there were 112 tobacco 
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factories in the Philippines; 41 were 
in Manila. However, the Manila fac- 
tories were, in general, the larger 
ones and, consequently, accounted 
for a much larger percentage of the 
total production than their number 


indicated. In facet, the tobacco in- 
dustry ranked first as an employer of 
manufacturing labor in Manila in 
1939. 

Until recently cigar manufactur- 
ing has been the most important 
aspect of tobacco manufacturing. 
It is a hand operation, a skill that 
has developed through centuries of 
experience. Although the wage of 
the Filipino cigar maker has never 
been enviable, minimum wage laws 
have materially improved his posi- 
tion. This inereased cost of labor 
has been a principal cause of the 
inability to regain foreign markets 
in the post-war years. Good Manila 
cigars are no longer cheap cigars. 
The filler tobacco used in cigars must 
go through a three-year curing proc- 
ess and a three- to four-month steam 
sterilizing process before it is ready 
for use. In prewar years it was nec- 
essary for the manufacturers to 
import essentially all of the wrap- 
pers used, and especially that used 
for the cigars made for export to 
the United States. Even with the 
imposition of import controls 90% 
of the wrapper is imported, most of 
it from the United States. 

The manufacture of cigarettes has 
ranked second to that of cigar manu- 
facturing, but it is doubtful if this 
remains true since 1958. In recent 
years the cigarette factories have be- 
gun to mechanize, some factories us- 
ing machines for the entire process. 
Sinee greater mechanization of the 
industry would result in more un- 
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Fic. 6.—Modern tobacco-drying equip- 


ment. (Courtesy Philippine Tobacco 
Flue-curing and Redrying Corp.) 


employment, government policy dis- 
couraged mechanization by a higher 
tax on machine-made cigarettes than 
on those manufactured by manual 
methods. Cigarettes are produced 
largely for domestic consumption in 
spite of the attempts of manufac- 
turers to appeal to the cigarette taste 
of the foreign market by importing 
flue-cured tobacco from the United 
States to blend with Philippine aro- 
matic tobacco. Imports of Virginia- 
type tobacco are supposed to be on 
the banned list, but a barter contract 
was permitted in January, 1958, 
which would permit the import of 
10 million pounds of high grade 
U. S. Virginia leaf in exchange for 
14 million pounds of low grade sur- 
plus Philippine Virginia leaf. The 
manufacture of cigarettes is defi- 
nitely concentrated in the Manila 
metropolitian area. Seventeen fac- 
tories produce Virginia-type cigar- 
ettes ; 6 of them account for 95% of 
the total production (1957 figures). 

Chewing and pipe tobaccos are 
manufactured entirely for local use. 
Most of them are made from the 


thickest and darkest leaves and do 


not have the benefit of flavoring or 
blending. Much of the chewing to. 
bacco is made in the form of twists 
or sticks. Most pipe tobacco is shred- 
ded in the same manner as cigarette 
tobacco. Only one brand of pipe to- 
bacco is cut and blended in a manner 
comparable to foreign brands, and 
it is not readily available, even in 
Manila. 


SUMMARY OBSERVATIONS AND 
PROSPECTS 


The tobacco industry, although 
overshadowed by sugar, coconuts 
and abaca, is an important industry 
in the Philippines. In recent years 
about 20% of the total income of the 
Bureau of Internal Revenue has been 


TABLE 2.—Tobacco Production (hectares) 
Philippines and Selected 
Provinces, 1956. 

















Virginia 
| Native leaf Total 
[co a 
Philippines. ..| 39,770 | 35,330 75, 100 
Isabela... .| 14,700 30 | 14,730 
Cagayan...| 3,480 40 | 3,520 
La Union. . 700 | 15,150 | 15,850 
Ilocos Sur..| 2,500 | 8,450 | 10,950 
Ilocos Norte 560 2,240 | 2,800 
Abra......| 700 270 | 970 
Pangasinan.| 6,500 5,460 11,960 
Nueva Ecija 900 1,300 2,200 
Cotabato...| 1,330 80 1,410 
Cebu...... eer 1,930 
i eee oo ee 810 
Negros Oc- 
eidental. 700 730 1,430 
US Se ee 680 
Masbate. . . 420 10 430 
Negros Ori- 
ental. ... 430 80 510 
Pampanga..| ...... 430 430 
Zambales.. . 30 430 460 
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supplied by tobacco. These collee- 
tions may be even higher in future 


on ¢cigar- 
1956 


years as a rate increase 
ettes was passed during the 
session of Congress. 

Although Philippine tobacco pro- 
duction in 1956 (40,000 metric tons) 
was more than during the 1934-1938 
period (35,000 tons) its relative 
position among the major world pro- 
ducers has declined. During this 
interval the production of the United 
States, Southern Rhodesia, Thai- 
land, and Canada has _ increased 
greatly and that of Brazil, Turkey, 
Japan, Italy, France, Mexico and 
Cuba has inereased much more than 
has Philippne production. 

The 1956 exports (almost 7,710 
metric tons) are about 80% that of 
the 1938 figure (9,840 metric tons), 
but the relative position of tobacco 
in the value of total exports is much 
less than in prewar years. The value 
of some of the metallic products, 
particularly chromite ore and copper 
concentrates, is considerably greater 
than in 1938 and the production of 
some other export commodities (cop- 
ra and canned pineapple, for ex- 
ample) has expanded considerably. 
Spain is the principal foreign market 
for Philippine leaf tobbaeco and the 
United States, actually Hawaii, is the 
principal importer of Phillippine 
cigars. 

Philippine native tobacco bears 
the same reputation in Asia that 
Cuban tobacco does in the Western 
World, and in general the export 
has been comparable. In each case 
the quantity production has been 
cigar filler and has been grown 
for both domestic and foreign mar- 
kets. Philippine production was well 
above that of Cuba in the pre-war 
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years, but has been below the ex- 
panded Cuban post-war production. 


Although the production of Vir- 
ginia leaf tobacco is almost equal to 
that of all other tobaecos and the 
rate of increase in production has 


been phenomenal, it is not yet truly 


established. It has boomed because 
of import controls and high support 
prices. The quality of the product 
is not yet satisfactory and the cost 
of production is high. Nonetheless, 
the Virginia tobacco industry is 
potentially strong. Its problems ap- 
pear to be the result of the inex- 
perience of the grower and the lack 
of incentive to improve and acquire 
experience. This results, at least 
in part, from the government policy 
of subsidizing incompetence with 
extravagant support prices. This sit- 
uation could be remedied by the 
adoption of one or more of a series of 
measures: reduction of support 
prices by at least 25% and withdraw- 
al of support prices from any tobaec- 
co that does not qualify for the 
top two or three of the present six 
erades; establishment of a rigid and 
official grading system, with national 
and international recognition, and 
comparable to the world-famous 
Philippine abaca sorting and grad- 
ing system or patterned after the 
practices of tobacco grading houses 
that have been instrumental in the 
recent expansion of the Rhodesian 
tobacco industry ; prohibition of the 
growth of other tobacco within 25 
miles (or some other workable dis- 
tance) of Virginia-type tobacco 
areas, a method that has proven sue- 
cessful in Thailand where tobacco 
production is under rigid govern- 
ment control; more scientific seed 
selection and plant distribution, pos- 
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sibly licensing seed producers, and 
careful fertilizing. Philippine tobac- 
co yields are too low to be really 
competitive on the world market. 

The Ilocos Region has been most 
affected by the recent developments. 
Long characterized by poverty, there 
is now much evidence of prosperity. 
Many new and large homes have been 
built and are being built along the 
highway and in the towns. There 
are more work animals than at any 
time since the war and they are in 
good physical condition. New lands, 
mostly uplands, have been placed 
under cultivation. This condition, 
plus the increased clearing of secon- 
dary forests to obtain fuel for the 
flue-curing operations, has created 
additional problems of soil erosion 
and erosion control. 

Theoretically tobacco is the second 
crop on rice lands in the Ilocos prov- 
inces, but the ‘‘second crop’’ has be- 
come the first crop in terms of in- 
come produced per hectare. It is 
the second crop only in terms of the 
date of planting. Despite this in- 
creased production, it appears that 
tobacco has not displaced any single 
crop in the entire Ilocos area. In 
Ilocos Norte it has replaced garlic, 
cabbage and other vegetables to some 
extent. In Ilocos Sur and La Union 
there has been a minor decrease in 
corn or rice in a few municipalities, 
but this condition is not representa- 
tive throughout either province. 
(The Agricultural Economies Divi- 
sion crop forecast in late 1957 indi- 
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cated that the 1958 corn crop in the 
Ilocos Region was expected to be 
almost 15% below the 1957 figure 
and attributed this decrease primar. 
ily to the shift to the production of 
Virginia leaf tobacco. However the 
entire Ilocos area produces only 
one percent of the Philippine corn, 
so this is in no way a major agricul- 
tural change.) There is somewhat 
less sugar cane grown than formerly, 
but the Ilocos is a marginal sugar 
area and the decrease in sugar hee- 
tarage cannot be attributed solely to 
the increased interest in tobacco. 


As a result of the increased use of 
irrigation for a second crop of rice, 
corn, or vegetables, along with the 
additional land under cultivation, 
overall food production has not been 
greatly affected by the increased pro- 
duction of tobacco. Nonetheless, the 
Ilocos provinces have a greater food 
deficit than in 1950, but this condi- 
tion is a reflection of the increased 
purchasing power of the population 
rather than decreased production of 
food products within those prov- 
inces. 
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DEVELOPMENT OF XENOPUS OVARIES AND 


TESTES GROWN TOGETHER IN ORGAN CULTURES 


CHARLES L. FOOTE ann FERN PROBSTMEYER 
Southern Illinois University, Carbondale 


INTRODUCTION 


Organ culture methods have 
been used to gain additional infor- 
mation concerning the process of sex 
differentiation in amphibians. The 
primary purpose of this study was to 
determine the time in larval develop- 
ment at which the sex inductor sub- 
stances (Witschi, 1914, 1931) have 
their greatest influence. Compari- 
sons are made between results pre- 
sented here and those described by 
Chang (1953) for parabiotie experi- 
ments with Yenopus laevis. 

This study was supported by 
grants from the Graduate School, 
Southern Illinois University, and the 
U.S. Publie Health Service. 


MATERIALS AND METHODS 


Ovaries and testes of Xenopus 
laevis were placed in direct contact 
with each other in organ cultures. 
Seventy-three cultures were pre- 
pared in which four pairs of explants 
were placed in each culture dish. 
Since the larvae from which gonads 
were taken were in different stages 
of development they were placed in 
groups designated A, B, C, D (Table 
1). Developmental stages were de- 
termined from Nieuwkoop and Faber 
(1956). 


Group A consisted of gonads 
from tadpoles at developmental 


Stage 53. Group B was made up of 
gonads from larvae of stage 53-54 
combined with those from larvae of 


[ 45] 


stage 56-57. Groups A and B were 
cultured with gonads attached to 
kidneys. Group C consisted of cul- 
tures in which one-third of an ovary 
was placed in direct contact with 
one entire testis, both of which had 
been removed from animals at the 
time of metamorphosis. Group D 
was composed of cultures of equal 
sized pieces of ovary and testis from 
two-months-old frogs. 

Techniques and procedures used in 
preparing cultures of amphibian 
gonads have been described (Foote 
and Foote, 1958). 

All cultures were continued for 30 
days, with the exception of those of 
Group D which were maintained for 
10 days. Control gonads from intact 
animals were fixed at the beginning 
and end of the culture period. In 
vitro controls were obtained by eul- 
turing individual gonads and gonad 
pairs of the same sex, coneurrently 
with those in heterosexual combi- 
nations. Gonads were preserved in 
Zenkers’s fixative, sectioned at seven 
microns, and strained with Harris’ 
hematoxylin and chromotrope-2R. 


RESULTS 


Controls—Gonads removed from 
intact larvae were larger and better 
differentiated than corresponding 
gonads maintained in culture. Un- 
cultured gonads were more compact 
and germ cells were distinct (Figs. 
1, 2). Control gonads which had 
been maintained in culture were not 





Gonads of Xenopus laevis. Fig. 1—Ovaries of control larva, in vivo just prior 
to metamorphosis (stage 59-60). x220. Fic. 2.—Testes of control larva, in vivo just 
prior to metamorphosis (stage 59-60). x220. Fic. 3—One ovary from stage 53 larva, 
the other from stage 57, together in vitro for 30 days. x460. Fic. 4—Ovary and 
testis, in vitro for 10 days, from two-months-old frogs. x130. 
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of uniform shape and were less well 


differentiated than gonads from in 
vivo controls, but germ cells could 
be easily recognized (Fig. 3). In 
Groups A and B the male-male and 
female-female combinations 
as controls 


served 


Group A—Gonads from larvae of 
developmental stage 53, after 30 days 
in vitro, were smaller than those 
from intact control animals.  <Al- 
though the organs were varied in 
shape, germ cells were distinct. 
There were four male-male combi- 
nations, and all these gonads were of 
the same size and degree of differen- 
tiation at the end of the culture 
period. In the three female-female 
combinations the ovaries were of 
equal size and showed the same 
degree of differentiation. In the 
nine heterosexual pairs, the testis 
predominated (Fig. 6). In five of 
these the ovaries appeared to be 
small and immature (Fig. 5) and in 
the other four pairs the testes had 
apparent normal structure, but 
gonads with which they were paired 
were intersexual. Since the sex of 
all gonads was readily apparent, 
some differentiation had occurred 
while the organs were in culture. 
Stage 53 is the time of early sex dif- 
ferentiation. 

Group B—After 30 days in vitro 
these gonads were smaller than those 
from intact control animals, and the 
non-germinal cells were somewhat 
more dispersed. The form of the 
cultured gonads varied from long, 
slender ribbons to small cylinders, 
and others were of more irregular 
shape. 

Ovaries appeared to differentiate 
earlier than testes. Of the 17 combi- 
nations maintained in culture there 
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were five female-female pairs. In 
four of these the gonads were of the 
same size and showed the same 
degree of differentiation (Fig. 3) 


but in one case the younger 
gonads (stage 53) were less well 
developed. There were two male- 
male combinations in which the 
stage 53 gonads were smaller 
and less well differentiated than 


In one case a testis 
was paired with an undifferentiated 
gonad. Of the nine heterosexual 
pairs the gonads in four were of the 
same degree of development. Four 
pairs showed inhibition of the ova- 
rian cortex 8). One 
heterosexual pair was composed of 
a large ovary and a_ relatively 
smaller testis. No intersexes were ob- 
served. In this group where ages of 
larvae differed it was assumed that 
the larger explant came from a larva 
of stage 57. 


those of stage 57. 


(Figs. 7, 


Group C—Non-germinal cells in- 
termingled at points of contact of 
the organs. All cells of the testes 
were in good condition, and in some 
instances the seminiferous tubules 
had well-developed cavities (Fig. 
1). There were few ovogonia in 
ovarian explants and most auxocytes 
had degenerated (Fig.9). 


Group D—At the area of contact 
between ovaries and testes there was 
an intermingling of non-germinal 
cells, but the germ cells remained 
separated. Ovaries contained aux- 
ocytes, and in some cases many ovo- 
gonia, while testes had germ cells in 
all stages of maturation, including 
mature spermatozoa. There was no 
change in the sex of the gonads, but 
those seminiferous tubules nearer 
the ovarian explant were more dis- 
tended than in other areas (Fig. 4). 
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Gonads of Xenopus laevis. Fic. 5.—Ovaries of larva of stage 53, in vitro for 
30 days with testes (Fig. 6). x420. Fic. 6.—Testes of larva of stage 53, in vitro 
for 30 days with ovaries (Fig. 5). x420. Fic. 7.— Ovary of larva of stage 57, in vitro 
for 30 days with testis of stage 53 (Fig. 8). x 390. Fic. 8—Testis of larva of stage 53, 
in vitro for 30 days with ovary of stage 57 (Fig. 7). x390. Fic. 9.—Ovary, in vitro 
for 30 days, from larva at metamorphosis. Paired with testis (Fig. 10). x250. 
Fic. 10.—Testis, in vitro for 30 days, from larva at metamorphosis. Paired with 
ovary (Fig. 9). x250. 
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TaBLE 1.—Developmental Stages, Cultivation Time and Final Sex Distribution. 
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DISCUSSION 


Studies on frogs have shown that 
the inductors of sex differentiation 
are located in the cortex and the 
medulla of gonads (Witschi, 1914, 
1931). Cortical substances induce 
ovarial differentiation, and medul- 
lary substances induce _ testicular 
differentiation. 

If the cortex of a gonad of a 
genetic female is destroyed, the sup- 
pressed medulla is given a chance to 
grow and initiate testicular differen- 
tiation. In the transformation of a 
genetic male into a female the re- 
verse is true, but in males the cortex 
usually disappears early in develop- 
ment. Consequently, male to female 
sex inversions are restricted to early 
embryonic or larval stages ( Witschi, 
1931). It has been demonstrated by 
parabiosis experiments that the in- 
ductor substances travel by diffusion 
through the tissues in frogs. They 
suppress differentiation of the gon- 
ads of the opposite sex which results 
in partial or complete sterility. 

The time during embryonic devel- 
opment at which the progress of gon- 
ad differentiation can be influenced 
to the greatest degree has been in- 
vestigated by Chang (1953). He 


reported that testes inhibit the de- 
velopment of ovaries of larvae of 
Xenopus laevis in heterosexual para- 
biotic combinations, and that the 
male inductor substance has its maxi- 
mum potency some time after meta- 
morphosis, but prior to sexual matur- 
ity. The female is maximally sus- 
ceptible to the male inductor during 
the early larval period. 

Results from the present experi- 
ment shows that with gonads from 
larvae of stage 53 (Group A) the 
testis predominates by depressing 
cortical development, and causes 
some ovaries to become intersexual. 
Heterosexual pairs where one set of 
gonads is from a larva of stage 53 
and the other from a larva of stage 
57 (Group B) give less clear results. 
Four, and possibly five, heterosexual 
pairs demonstrate that the testis 
is predominant since the ovarian cor- 
tex is much reduced. However, in 
four instances the testes and ovaries 
show comparable degrees of differen- 
tiation, equivalent to that of controls, 
and in one pair the testis is much 
smaller than the ovary. The male 
inductor substance from the older 
larvae depresses cortical develop- 
ment of the younger ovaries. How- 
ever, when ovaries are from older 
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larvae, both ovaries and testes are in 
comparable stages, with a single ex- 
ception, at the end of the culture 
period. In heterosexual pairs from 
metamorphosing animals (Group C) 
ovaries develop less well than testes. 
In general these results substantiate 
the findings of Chang (1953). 


The predominance of the male 
gonad, as indicated by results from 
this study, suggests that the sub- 
stance depressing ovarian develop- 
ment is not a sex hormone, since it 
has been shown that certain estro- 
gens and androgens bring about 
reversal of males to females (Witschi 
and Allison, 1950; Chang and 
Witsehi, 1955, 1956; Gallien, 1956). 


Several factors must be considered 
in comparing results from the pres- 
ent in vitro studies and those from 
in vivo experiments. Gonads main- 
tained in culture do not develop and 
differentiate as rapidly as do those 
of control animals in vivo. Conse- 
quently, at the end of the culture 
period, organs may not be in the 
same stage as those from intact ani- 
mals of comparable ages. Another 
factor is the transmission of the 
inductor substances from one pair 
of gonads to the other in parabiosis 
and in culture, by diffusion through 
the tissues or the medium surround- 
ing the gonads. The distance be- 
tween gonads may be of little signif- 
icance since no marked differences 
are observed between heterosexual 
pairs that are in direct contact and 
those some distance apart. Thirdly, 
gonads in culture apparently became 
modified biochemically, as has been 
indicated when gonad explants are 
transplanted into intact larvae after 
having been in culture for from 30 


to 42 days (Foote, Mathews, and 
Foote, 1959). 


SUMMARY 


Ovaries and testes of tadpoles 
and frogs of Yenopus laevis of 
varying ages were grown together 
in organ cultures on a medium of 
chick embryo extract and chicken 
plasma. 
Heterosexual combinations of 
gonads made at time of early sex 
differentiation demonstrate that 
the testis is the predominant 
organ, depressing ovarial activity 
and influencing the formation 
of intersexes 

Gonads grown in combination 
from larvae of different ages show 
that testes depress ovarian devel- 
opment in 50% of the heterosex- 
ual combinations. 


In ovary-testis pairs from larvae 
during metamorphosis the testes 
are better differentiated. 


No marked changes are observed 
in the ovaries and testes grown 
together if they are from frogs 
two months old. 


Sex inductor substances are pres- 
ent in gonads during early sex 
differentiation and the inductor 
from the medullary area of the 
gonad is predominant until soon 
after metamorphosis. 
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INTRODUCTION 


Fresh-water mussels appear to 
have played an important role in the 
lives of the Indians who formerly 
occupied Illinois. The presence of 
shells in middens, mounds, and other 
structures associated with many an- 
cient Indian villages is evidence that 
the clam was a highly desirable item 
as food. The valves were also util- 
ized as hoes, utensils for eating, and 
sometimes as ornaments or, more 
commonly, as parts of them. Their 
abundance and the ease with which 
they could be gathered from the 
rivers added to their value. 

Many of the shells which were 
discarded, regardless of the date, 
have remained intact, and thus iden- 
tifiable to the present day. All have 
been covered with soil, usually 
through the flooding of a nearby 
stream. Shells least exposed to pro- 
longed wet periods have disintegrat- 
ed less than those located directly 
on a flood plain which is periodically 
inundated ; also, the lower ground is 
more liable to be acidic, a condition 
which quickly destroys shells. 

It has long been established that 
fresh-water mussels are often exact- 
ing in their habitat-demands, and, 
if not, they nevertheless exhibit 
strong habitat-preferences. One 
would never find Elliptio dilatatus in 
standing water with a silt substra- 
tum, nor Anodonta grandis in rap- 
idly flowing water on a gravel-sand 


[ 


substratum. Certain mussels, for 
example, Lampsilis siliquoidea, are 
more tolerant in their requirements 
and can be found in unionid ecom- 
munities representing many ecolo- 
gical backgrounds. 

Several years ago, a large number 
of shells which were once collected 
and the soft parts apparently eaten 
by Indians were identified by the 
author. They had been found in mid- 
dens from a single Indian village 
(1953). It was evident that with 
the exception of a few species, the 
mussels represented a typical uni- 
onid community as found in a small 
river; further, the habitat-demands 
of most species grossly depicted the 
rate of flow, presence of gravel, mud, 
and several other stream character- 
istics which once must have been 
present. After describing the stream 
as it should have been formerly, a 
trip to the site revealed that the 
shore line and areas of the substra- 
tum, as described, were still in evi- 
dence. At present, the stream flows 
at least 15 feet below its former bed. 

A collection from another village 
site farther down the stream was 
later identified and studied (1958). 
As was expected, the composition of 
the inventory revealed that both the 
species and the numbers of each were 
somewhat different from those re- 
corded from the first location. Logi- 
cally, the concept of the stream as 


it formerly existed was changed 
accordingly. 
52 | 
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Shells of 


Before a description of a former 
river, as shown by mussels collected 
at the time involved, can be at- 
tempted, certain perquisites must 
be recognized. The Indians must not 
have shown discrimination during 
their collecting of clams for food. 
They also must have occupied a site 
long enough to have collected thor- 
oughly, not only in shallow water 
but in deeper areas during periods of 
drouth. One may expect to find 
several forms which do not fit the 
general picture because, on occasion, 
mussels could have been carried 
comparatively long distances by ¢a- 
noe, or, perhaps, over land from a 
nearby stream of different dimen- 
sions. 
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DESCRIPTION OF SITE 

The shells were removed from a 
large refuse pile at the site of a 
former Indian village by MeGregor. 
He has named the area the Chrisman 
Site. It is situated in Pike County, 
west of Meredosia, Illinois (TI6NR- 
2WS2). It is about one and one-half 
miles from the west shore of the IIli- 
nois River and is two and one-half 
miles from the western edge of the 
flood plain. The terrain becomes 


very soft when wet and is completely 
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flat. Running to the northeast, one- 
half mile west of the site, is a me- 
andering, ancient bed of MeGee’s 
Creek. It now contains only standing 
water. The nearest point on this 
creek is at present roughly three 
miles from the site. Without doubt. 
the site has been flooded many times 
by the Illinois River. 

A complete history of the site was 
presented by MeGregor (1954). The 
shells were gathered 6,490 +300 
years ago by Indians belonging to the 
Archaic culture. The dates of all 
sites mentioned in this paper result 
from carbon" determination obtain- 
ed by McGregor. 

Later, reference will be made to 
a collection from one other site on 
MeGee’s Creek (1958). The Irvin 
site (Late Hopewell culture, about 
776 A. D.) is located one-half mile 
above the point where the stream en- 
ters the flood plain. Further anthro- 
pological features of this site have 
been described by McGregor (1958). 


RESULTS 


The shells were in various stages 
of decomposition. Many were soft- 
ened to the extent that a valve would 
crumble under slight pressure. 
Valves of certain  thick-shelled 
species fell apart so that several defi- 
nite year’s growths became sepa- 
rated. Other species slaked mostly 
at the periphery of the valve. Sur- 
prisingly, the umbos of several thin- 
shelled valves, all of one species 
(Strophitus rugosus), were identifi- 
able. The posterior tips of valves of 
several species were gone, and their 
length could not be measured. It 
could not be decided whether this 
was done by Indians or by processes 
of erosion. Several hundred valves 
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had disintegrated to the extent that 
they could not be identified. 


No terrestrial snails were found. 
The area has been flooded often, and, 
for this reason, has not been suitable 
for their habitation. Their absence 
also signifies that the Indians of this 
site did not eat them. Six shells of 
a large aquatic operculate snail, 
Viviparus contectoides, were identi- 
fied. They may have been eaten, but, 
as the shells were still intact, they 


were more liable to have been carried 
accidentally with clams when the 
latter were gathered by hand and 
brought to the fire to be cooked. As 
pottery had not yet been invented, 
the means by which mussels were 
cooked remains a question. 


The collection includes 32 species 
of 20 genera; it represents the most 
shells that have been recovered and 
identified from a site of a former 
Indian village in Illinois (Table 1). 


TABLE 1.—Species of Unionids Found at Chrisman Site, Illinois. 
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Lampsilis siliquoidea 
(Barnes), 1823. . 
Lampsilis ventricosa 
(Barnes), 1823 
Cyclonaias tuberculata 
(Rafinesque), 1820... . 
Amblema costata 
(Rafinesque), 1820... . 


Tritogonia verrucosa 


| 
| 


(Rufinesque), 1820...... 


Truncilla truncata 
(Rafinesque), 1820... . 

Fusconaia flava 
(Rafinesque), 1820... .. 

Lampsilis anodontoides 
(Lea), 1831... 


Lasmigona costata 


(Rafinesque), 1820...... 


Obovaria olivaria 


(Rafinesque), 1820...... 


Obovaria subrotunda 
(Rafinesque), 1820 
Megalonaias gigantea 
(Barnes), 1823.... 
Pleurobema coccineum 
(Conrad), 1836...... 
Strophitus rugosus 
(Swainson), 1822. . 
Actinonaias ellipsifurmes 
(Conrad), 1836. . 
Arcidens confragosus 
(Say), 1830..... 
Eiliptio crassidens 


(Lamark), 1819........ 


Micromya iris 
(Lea), 1830 
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DISCUSSION 


Of the list (Table 1), the follow- 
ing mussels are found primarily in 
large rivers, although they may enter 
the mouths of smaller tributaries 
for varying distances: F. undata, 
F. ebenus, A. peruviana, and A. 
plicata. These mussels require a firm 
substratum, but silt may either 
cover the surface or be mixed with it. 
These species constitute 32% of the 
population and were probably taken 
mostly from the Illinois River. 


Q. nodulata, P. cyphyus, O. re- 
flexa, P. lineolata, M. gigantea, and 
E. crassidens are found in large 
rivers usually, but it has been ob- 
served that they will ascend rivers 
considerably farther than those prev- 
iously mentioned. Because of this, 
it seems probable that most of this 
group which constitutes 6% of the 
collection, came from the Illinois 
River or the lower reaches of 
McGee’s Creek. All prefer a firm 
substratum. 


The terms, small river, middle-siz- 
ed river, and large river, have been 
used previously by several authors 
when dealing with stream ecology. 
An exact definition of these terms is 
impossible; however, a large river 
condition could be deseribed as the 
lower extremities of the large rivers 
which arise in Illinois, the Illinois 
River, and the great rivers border- 
ing most of the state. A middle- 
sized river condition could be con- 
sidered as a river less than 125 feet 
in width and usually wadeable. A 
small river is usually less than 50 
feet in width and easily wadeable. 
The headwaters of a river include 
streams 15 feet or less in width and 
relatively shallow. 
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Other than several exceptions 
which will be mentioned later, the 
rest of the mussels are to be found 
equally in small and medium-sized 
rivers. Although occasionally found 
on a soft silt or mud substraum, this 
entire group demands a firm anchor- 
age which may be composed of grav- 
el, sand-gravel, or occasionally 
hard clay ; however, there often is a 
thin layer of silt in contact with the 
shell. This group constitutes 29% 
of the population. 

In Illinois, L. recta occupies only 
rapidly flowing streams of all sizes, 
It probably was found near E., dila- 
tatus. 

A. costata, T. truncata, P. coccin- 
eum, and S. rugosus are usually con- 
sidered small river forms, although 
the latter two will descend consid- 
erable distances, while A. costata 
can often be found in the creeks 
which form headwaters of a river. 

A favorite location for LD. anodon- 
toides is a firm substratum, slightly 
covered with silt, next to a steep 
bank, and in from two to five feet of 
water. This situation may well have 
existed at intervals while the stream 
flowed through the flood plain. A. 
confragosus probably occupied the 
same habitat; however, this mussel 
can be found in almost a completely 
soft substratum usually near rocks 
or other projections from the bottom. 

A. ellipsiformes and M. iris are 
usually considered head-water 
forms, but often are found in rapid- 
ly running water, even in middle- 
sized rivers. 


O. olivaria and O. subrotunda are 
never found in large numbers, and 
are scattered in middle- or large- 
sized rivers. They could have come 
from either the lower portion of 
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MecGee’s Creek or the Illinois River. 


Several questions have arisen con- 
cerning the collection. In the com- 
munity represented here, there 
should have been many more shells 
of P. coccineum. Present-day col- 
lections of mussels from river sites 
comparable to this one show that one 
mussel, Lasmigona complanata 
(white heel-splitter), must have been 
present. Why it was not in the col- 
lection is a matter for speculation. 
It must have been ignored for some 
reason; perhaps it was considered 
not palatable, or, perhaps, some 
taboo prevented its being taken from 
the water. Parmalee (1956) also 
found only four of this species 
among 1,934 valves representing sev- 
eral sites, which is a very untrue 
representation, as was the author’s in 
light of comparable unionid com- 
munities as they exist today. 


KE. crassidens has been present in 
two of the sites studied from Me- 
Gee’s Creek. Its presence has not 
been recorded in Illinois during mod- 
ern time. It prefers rapidly moving 
water with gravel substratum. 


E. dilatatus was present in un- 
usual numbers and alone forms 29% 
of the collection. As will be seen 
later, this fact is important in visual- 
izing the edge of the flood plain as it 
must have existed at the time in 
question. This mussel is found where 
the current is strong and there is a 
firm substratum of gravel or gravel- 
sand. The author’s largest present- 
day collection of this species was 
obtained where a small river was 
flowing rapidly down a gentle slope. 
Often 10 specimens could be ga- 
thered in one square yard of river 
bottom. 


Mussels E 


Shells of 








Today, MeGee’s Creek is a small 
stream, almost dry in the summer, 
and it flows between steep banks 
averaging 15 feet in height for at 
least 15 miles before it enters the 
flood plain of the Illinois River. Its 
original condition at two sites before 
it entered the flood plain has been 
reconstructed by the author (1953, 
1958). At present, it meanders slug- 
gishly through an almost level flood 
plain. Several beds, formed at var- 
ious times since the Indians of the 
Chrisman site gathered clams, have 
been abandoned by the stream. 


After examining the habitat- de- 
mands of those species in the collee- 
tion which occupied MeGee’s Creek 
about 6,500 years ago, one can recon- 
struct the stream of that time from a 
point just previous to its union with 
the Illinois River. Its stream bed im- 
mediately before entering the flood 
plain was at least 20 feet higher than 
that of today. This has been indicat- 
ed on an analysis of the Irvin site 
(1958). Upon leaving the higher 
land, the stream then flowed down 
a comparatively steep incline per- 
haps one-fourth mile in length to 
the flood plain; the inclined portion 
has since been carried downstream 
by the Illinois River forming the 
present-day bluffs. This assumption 
is verified by the unusual number of 
individuals of one species and the 
presence of several others which de- 
mand rapidly moving water, as 
would be true when the stream flow- 
ed down the inclined surface: 


After the stream reached the 
fiood plain, it must have approached 
the Illinois River with a definite 
current, without undue meandering, 
over a rather firm substratum of 
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eravel or sand-gravel, and with only 
a thin layer of silt covering the 
bottom near its junction with the 
Illinois River. It must have been 
comparable to a small to medium- 
sized river of today. An analysis of 
the habitat-demands of the other 
clams found in the stream support 
this opinion. All demand firm bot- 
tom and definite current. The com- 
plete lack of Leptodea fragilis, Pro- 
ptera laevissima, Anodonta corpul- 
enta, A. gigantea, and others which 
are usually found in a mud or silt 
substratum and slowly moving water 
also demonstrate the absence of this 
condition in it and the shallow areas 
of the Illinois River. The flood plain 
itself has probably changed little 
as shown by the fact that at least a 
portion of the deposit of shells, in- 
cluding many artifacts, was. still 
present recently. The bluffs at the 


edge of the flood plain and the heavy. 
ily silted areas in both the creek 
and river which are present there 


today have been formed in the last | 


6,500 vears. 
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NOTES ON THE LIFE HISTORY OF THE STEELCOLOR 


SHINER, NOTROPIS WHIPPLE! (GIRARD) 


WILLIAM M. LEWIS ann GERALD E. GUNNING 
Southern Illinois University, Carbondale 


The authors became interested in 
the steel color shiner (Fig. 1) be- 
cause of its possible value as a com- 
mercial bait species. One is led to 
suspect its suitability for this pur- 
pose by: 1) the occurrence of dense 
populations in pond-like environ- 
ments; 2) the shiner’s tolerance to 
being handled in warm weather ; and 
3) its pronounced activity in 
aquaria. 

During six years of collecting in 
southern Illinois, two well-establish- 
ed populations of the steeleolor shin- 
er have been encountered. One of 
these occurs in Crab Orchard Lake ; 
the other in the Big Muddy River. 
Crab Orchard Lake is a 7000-acre 
artificial impoundment. The Big 
Muddy River is a sluggish stream 
approximately 50 miles long with 
steep mud banks. The river ranges 
in depth from a riffle and pool stage 
in dry weather to a continuous 
stream 15 to 20 feet deep during 
the rainy season. Both populations 
are unusually dense. Seining in 
either of these waters in mid-summer 
will, on most oceasions, produce a 
sizeable catch of the steelcolor shiner. 

On numerous occasions collections 
of the shiner were transported and 
held in hot weather. The survival of 
the fish handled was excellent. 

On the negative side, the popula- 
tions studied contained individuals 
that did not attain a size suitable 
for use as bait for the larger game 
fishes. Two inches is approximately 
the maximum size attained in the 


SO 


[ 59 ] 


Illinois populations. Trautman 
(1957) reports individuals of 4.5 
to 5.3 inches from Ohio. It also re- 
mains to be demonstrated that this 
species will prosper under hatchery 
conditions. Its native habitat sug- 
gests, however, that it would. 


OBSERVATIONS 


Age composition of Crab Orchard 
Lake population— In studying the 
steelcolor shiner the authors coneen- 
trated on the age composition of the 
Crab Orchard Lake population. The 
most interesting information is that 
the steelcolor shiner has a life span 
of no more than two years. 

Length-frequency plots of collee- 
tions over a period of two years, and 
gonadal studies, indicate that the 
one-year-olds, which constitute the 
majority of a steeleolor shiner popu- 
lation, spawn in late August or early 
September, whereas the few two- 
year-olds which occur in a popula- 
tion spawn in July. In a collection 
of large specimens taken July 25, 
all were spent, but many smaller 
specimens taken in late August were 
still heavy with eggs. By October 
all fish were spent. In the winter 
following spawning the adults suffer 
heavy mortality. The young-of-the- 
year develop rapidly in the late sum- 
mer or early fall. 

The eight graphs of Figure 2 re- 
present length-frequeney distribu- 
tions for particular dates. They give 
a more detailed analysis of the age 
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eyele. Figure 2, graph 1, shows two 
modes at 28 mm. and 42 mm. of 
standard length. The 28 mm. mode 
is interpreted as being composed of 
young-of-the-year. The second mode 
is of one-year-old fish, or fish spawn- 
ed during the previous summer. 

The distribution shown in graph 2 
is essentially the same as that of 
eraph 1. The length at which the 
first mode occurs is not quite as great 
as one might anticipate on the basis 
of the mode of graph 1, but the 
distribution of the first mode is skew- 
ed to the right and some variation is 
to be expected. 

Graph 3 exhibits two modes cor- 
responding to the 1953 and 1954 year 
classes. A third mode at 26 mm. of 
length is assumed to indicate spawn- 
ing by older fish sometime during 
July, 1955. 

Graph 4, based on _ collections 
taken in March, 1956, is not contin- 
uous with graph 3 inasmuch as the 
1955 year class appearing on graph 
4 is probably not fully represented 
on graph 3. Graph 4 may be com- 
pared with graph 2 which is based on 
a spring sample taken in 1955. This 
comparison is satisfactory with the 
exception that the 1956 fish appear 
to have grown faster than did the 
fish of the 1955 sample in graph 2. 
Growth data determined by use of 
the scale method will be presented to 
show that similar variations in 
growth rate are to be expected when 
comparing one year with another. 

The length distribution shown in 
eraph 5 is similar to the distributions 
shown in graphs 2 and 4. The sam- 
ples shown in graphs 2 and 5 were 
taken at approximatey the same 
season but in different years. Graphs 
5 and 6 show the same modes. 
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Graph 7 indicates the appearance 
of young-of-the-year in late August, 
These fish result from the early 
spawning of older fishes. The ap. 
parent great reduction in the older 
fishes in graph 7 is to be expected in 
a percentage plot, since the younger 
fish are relatively more abundant. 
If actual numbers present were’ 
compared with the June collection, 
one might find that the 1955 fish were 
still abundant. 

Graph 8 includes a mode for 
young-of-the-year at 27 mm. of 
length and a prominent mode at 375 
mm. representing the one-year-olds § 
or the 1955 year class. The situation J 
here is probably similar to that 
which existed in August, with the 
exception that the young-of-the-year 
of the 1956 class have been greatly 
decimated. Thus the 1955 year class, 
on a relative basis, again appears 
abundant. 

Age and growth data determined 
by the seale method (Lagler, 1932: 
99-127) for 75 steeleolor shiners 
taken from Crab Orchard Lake are 





shown in the upper tier of Table 1. | 
The caleulated standard lengths for — 
the first and second annuli are 31 
and 53 mm., respectively. This sam- 
ple was collected in June, and com- 
pares favorably with the June sam- 
ple treated in Figure 2, graph 6. 
The middle tier of Table 1 is a 
compilation of age and growth data 
derived by the scale method from 17 
steeleolor shiners selected from the 
fish collection of the Department of 2 
Zoology, Indiana University. The | 
largest specimens were taken from | 
collections of Dr. Shelby D. Gerking 
in order that more information | 
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Fic. 1—The steelcolor shiner, Notropis whipplei (Girard). 


Indiana localities and numbers of 
specimens considered are: Eel River, 
4: Bean Blossom Creek, 4; Sugar 
Creek, 4; Branch of Vermillion 
River, 2; Wabash River, 2; and East 
Fork of White River, 1. The oldest 
specimens were two years old. The 
calculated standard length for the 
second annulus was 53 mm., which 
is identical to the ecaleulated length 
at the second annulus for the Crab 
Orchard Lake sample _ discussed 
above 

The lower tier of Table 1 indicates 
that the growth of these fish was 
slower than that recorded for the 
steeleolor shiner, also by the scale 
method, for specimens taken in 1956 
(Table 1). 

Analysis of the data on scales leads 
one to the conelusion derived from 
a study of the length-frequency data, 
namely that the steeleolor shiner has 
a life span of no more than two 
years. 


Parasites——A_ well-established in- 
festation of the tapeworm, Ligula in- 
testinalis (identified by Dr. George 
Garoian, Southern Illinois Univer- 
sity) appears in the Crab Orchard 
Lake population of the steeleolor 
shiner ; of 51 specimens examined on 
July 23, 1955, 8 were found to con- 
tain a total of 18 immature tape- 
worms. Specimens of Ligula intes- 
tinalis four inches long were taken 
on a number of occasions. 

A parasitic copepod of the genus 
Lernea was the only other parasite 
found to occur on the specimens col- 
lected in the present study. The 
infestation of Lernea was relatively 
light as compared with the infesta- 
tion of this organism on associated 
species of fishes including the bull- 
head minnow, Pimephales vigilax 
perspicuus. The infestation on the 
bullhead minnow was some 10 to 15 
times as severe as it was on the steel- 
color shiner. Whether or not this dif- 
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TABLE 1.—Calculated and Measured Standard Lengths (in mm.) of 


Steelcolor Shiners. 
































Average calculated length 
at each annulus 
ae Length 
Number at 
Age group specimens 1 2 capture 
75 specimens, Crab Orchard Lake, 
Illinois, June 23, 1956 
Pikes Sak Wat ee eee md a lee 12 ey 44 (35-55) 
LEE EIR Baea onto ee Renee 59 30 53 (37-65) 
__ ECE ee rere 4 32 53 63 (55-68) 
SN ee ™ = = | ee —————— —— 
Mean standard length.............. 31 53 
Annual ncpement................. 31 22 
17 specimens, various Indiana localities| | a 
RAS a A Ras Re oe et eae: 2 | 23 - 65 (63-68) 
__ ARO aera pes 22 53 74 (67-82) 
Mean standard length........... ; | 22 53 
Annual increment................. | | 22 31 
654 specimens, Crab Orchard Lake, | : 
Illinois, July 28, 1958 4 
Rete. wie aches ais sn 584 19 } 37 (29-50) © 
RRS OEE RR OE aiae i Tae 19 | 37 52 (40-66) 
Mean standard length......... 19 37 
Annual increment............. 19 18 | 








ference in degree of infestation was 
due to different habits of the fishes 
or a difference in the physiology or 
anatomy is, of course, difficult to 
establish. If the steelecolor shiner 
is resistant to Lernea, it would be in 
its favor in considering it as a bait 
species to be produced commercially ; 
Lernea frequently constitutes a 
major problem in minnow hatcheries. 


Ovarian counts and egg measure- 
ments.—Ovarian counts were made 
on 10 fish (42-51 mm. standard 
leneth) collected in July, 1956, to 
determine the total number of eggs 
in the ovaries. The counts varied 
from 610 to 1,308 eggs per fish. The 
average count was 1,049 eggs, cor- 


responding to an average fish length 
of 46 mm. There was a fairly con- fd 
sistent positive correlation between © 
ege count and length of the fish. 
Twenty eggs from each of the 10 
fish were measured. Average diam- 
eters varied from 0.47 to 0.66 mm. 





Spawning —Trautman (1957) F 
observed about 30 steelcolor shiners ) 
spawning on the underside of a log i 
raised about a foot from the gravel 
bottom of a stream. The females § 
deposited their eggs on the underside F 
of the log. In pond culture the steel- 7 
color shiner would thus require @ 
spawning board as do the fathead 
minnow, Pimephales promelas, and” 
bluntnose minnow, P. notatus. L 
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Food analysis—To arrive at some 
idea as to the food of the steeleolor 
shiner, 10 fish from each of the 
spring, summer, and fall collections 
were examined. All fish were adults 
ranging in size from 40 to 51 mm. 
of standard length. Among _ the 
spring specimens the _ identifiable 
material included five occurrences 
of terrestrial insect remains, one of 
algae, and one of entomostracans. In 
the summer specimens terrestrial in- 
sect remains were found in four indi- 
viduals, insect larvae occurred in 
two and plant remains in two. In 
the fall collection insect remains 
occurred in two. From this limited 
amount of information it appears 
that the steeleolor shiner is primar- 
ily an insectivorous form. 


SUMMARY 


1. The steelcolor shiner has a life 
span of no more than two years. 
2. The maximum size attained by 
individuals from Crab Orchard 
Lake approximates two inches. 
3. One-year-old fish spawn in late 
August or early September, 
whereas two-year-olds spawn in 
July. 
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4. Steelecolor shiner females contain. 
ed an average of 1,049 eggs, 

5. Spawning facilities for culturing 
the species should include spawn. 
ing boards. 

6. The steelecolor shiner is primarily 
insectivorous. 
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A NEW SPECIES OF CHIROTHRIPS FROM COLORADO 





(THYSANOPTERA: THRIPIDAF) 


LEWIS J. STANNARD, JR. 
Illinois Natural History Survey, Urbana 


Members of the genus Chirothrips 
are still imperfectly known in North 
America. In 1939 Andre gave an 
excellent synopsis of the species then 
recorded principally from the United 
States. For a period of three years 
thereafter, other species were de- 
scribed, two of which may prove to 
be svnonyms. 

Since 1941 no species of Chiro- 
thrips from North Americe has been 
described or analyzed except those 
from California (Bailey, 1957). 
Although there is a moderate 
amount of material in museum col- 
lections from the eastern and west- 
ern parts of the United States, there 
is a paucity of specimens from the 
Great Plains, much of Canada, and 
almost all of Mexico. 

Recently through the kindness of 
Dr. and Mrs. Herbert H. Ross, who 
often collect Thysanoptera to aid 
my studies, I have been able to ex- 
amine many thrips from the Great 
Plains and the Rocky Mountain 
regions. The new species described 
herein was among their collections. 
Iam most obliged to the Rosses for 
these specimens and to Miss Kellie 
O'Neill, U. S. National Museum, for 
the loan of critical material and for 
advice, 

Chirothrips alexanderae new species 


Female (macropterous).—Length dis- 
tended, about 1.8 mm.; general color 
dark brown; antennal segment III light 
brown; tarsi yellow; wings yellow, light- 
ly suffused with brown; body with red to 
range subintegumental pigment scat- 


tered throughout as dots. 
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Head (Fig. 1) greatly produced in 
front of eyes; distance of vertex between 
fore margin of eye and base of antennae 
equal to or surpassing cheek margin 
from base of eye to posterior margin of 
head; vertex with faint elongate retic- 
ulations; posterior of dorsum of head 
with transverse striae; head setae few 
in number; each interocellar seta aris- 
ing close to eye margin, placed slightly 
forward of fore ocellus; ocelli present; 
antennal segment I not greatly enlarged; 
segment II drawn out at outer apex into 
sharply pointed tip with seta placed just 
below tip, and with outer margin seem- 
ingly ridged or more heavily sclerotized 
than remainder of segment; segment VI 
not longer than segments IV and V 
combined. 


Pronotum moderately long; transverse 
straiae, only moderately setose; setae 
slender, with two pairs of prominent 
posterolateral setae. Prosternum lack- 
ing , tae. Mesonotum transversely stri- 
ate, without scallops. Meso- and metano- 
tum with only the normally few pairs of 
setae. Meso- and metasternum with rela- 
tively few setae. Fore wings fully de- 
veloped. 


Abdominal tergites with sculpture in 
form of transverse striae, without scal- 
lop-like markings. Abdominal sternites 
with transverse striae usually broken in- 
to scallop-like sculpture; posterior mar- 
gin with distinct toothlike projections 
laterally, straight medially. Abdominal 
segment X pointed and nearly twice as 
long as abdominal tergite IX. 


Male.—Unknown. 

Holotype. — Female, Green Mountain 
Falls, Colorado, June 16, 1954, Ross and 
Ross, in grassland. Paratype—l1 Q, 
Ellicott, Colorado, July 11, 1956, Ross 
and Ross, in grass mixture. 

These types are deposited in the 
collection of the Illinois Natural 
History Survey. 

A closely related form, if not a 
variety of the same species, is repre- 
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Fic. 1—Chirothrips aleranderae new 
species. Head and _ prothorax, 
aspect. 


dorsal 


sented before me by a single speci- 
men from south of Thedford, Ne- 
braska, collected by Dr. R. A. Evers 
and myself on June 22, 1957, from a 
hillside prairie. In this specimen, 
antennal segment II is slightly 
shorter than that of the types; 
abdominal segment X is only just 
slightly longer than abdominal ter- 
gite IX ; and the abdominal sternites 
have the transverse striae more con- 
tinuous and less broken up into seal- 
lops. Until more is known about the 
range of variation in the populations 
from Colorado and Nebraska it is 
not possible to draw a sound conelu- 
sion on the taxonomic status of the 
Nebraska specimen. 
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The North American species which 
most closely resembles C. alexand- 
erae is C. praeocularis Andre. In 
pracocularis antennal segment IT is 
more decidedly produced than that 
of alexanderae (Compare Fig. 1 in 
Andre, 1941, and Fig. 1 in this pap- 
er.) and the abdominal sternites 
usually lack strong toothlike fringes 
along the posterior margin. In alez- 
anderae these toothlike projections 
are conspicuous along the lateral 
margins of the abdominal sternites, 

The species, C. productus Hood, 
which is found in the same general 
region as alexanderae, has the head 
only moderately produced (See Fig, 
3, plate XIV, in Hood, 1927.) and 
probably is a member of the manica- 
tus complex rather than of the 
pracocularis — aleranderae group. 
Chirothrips frontalis Williams from 
Argentina is similar in head charae- 
teristics, at least, to alexanderae, 
but these two species can be distin- 
guished by the placement of the 
ocellar setae. 

This species is named in honor of 
Mrs. Ruth Alexander, at whose sum- 
mer home the eolleetors, Dr. 
Mrs. Ross, were guests. 


and 
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EFFECT OF ENZYMES ON INFECTION OF BEAN 


LEAVES BY TOBACCO MOSAIC VIRUS, 
MARMOR TABACI, H. 


H. H. THORNBERRY, J. L. DALE anp Y. L. NENE 
University of Illinois, Urbana 


This paper is a continuation of a 
study on the effet of some com- 
pounds and biological products upon 
infection by tobacco mosaic virus. 
The previous study by Dale and 
Thornberry (1955) reported the 
findings from investigations on 
eight groups of substances and 
biological products (dyes, amino 
acids, polypeptides, proteins and 
protein derivatives, nucleic acid de- 
rivatives, plant growth substances, 
miscellaneous substances, and en- 
zymes.) Since 13 of the 16 tested en- 
zymes inhibited or reduced the 
amount of infection at some pH, it 
seemed worthwhile to ascertain the 
effect of many other enzymes on in- 
fection. The results of such an in- 
vestigation are reported and dis- 
cussed. 


Review oF LITERATURE 


Literature in addition to the pre- 
vious paper by Dale and Thornberry 
(1955) has been reviewed by Baw- 
den (1954). 


MATERIALS AND METHODS 


The enzymes used were com- 
mercial preparations purchased from 
the Nutritional Biochemicals Cor- 

> WJ 7 co, 
poration. They were tested at 0.1% 
concentration in the inoculum unless 
otherwise stated. Snake venom from 
the western rattle snake, Crotalus 


atrox, and obtained from the Ross 
Allen Company, was tested at con- 
centrations indicated in tables. 
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The buffer system was 0.1 M so- 
dium phosphate; NaH,PO, for pH 
4.5, 1:9 mixtures of 0.1 M Na,HPO, 
and NaH,PO, for pH 6.0, and 
Na,HPO, for pH 8.5. The solutions 
were adjusted to the desired pH 
with 1.0 NHCI or NaOH. 

The virus was a subculture of to- 
bacco mosaic virus, Marmor tabaci 
var. vulgare Holmes, Johnson’s 
strain No. 1, secured from W. C. 
Price in 1938 and maintained in liv- 
ing plants of Turkish (Samsun) to- 
bacco, Nicotiana tabacum L. Par- 
tially purified preparations of the 
virus were used at a concentration 
to provide about 50 lesions per leaf 
from inoculations with nontreated 
virus. 

Assays for most of the tests were 
on primary leaves of 12- to 14-day- 
old Scotia beans, Phaseolus vulgaris, 
L. However, Pinto beans were sub- 
stituted while we were restocking 
with seed of a satisfactory strain of 
Scotia bean. Opposite leaves were 
inoculated with treated and non- 
treated virus and washed with tap 
water soon after the application of 
virus by stroking the upper surface 
of the leaves with a cheesecloth pad 
moistened with the inoculum. Ten 
half leaves were inoculated with 
each inoculum. 


EXPERIMENTS AND RESULTS 


The influence of some additional 
enzymes and similar substances on 
infection was ascertained at three 
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TABLE 1.—Effect of Enzymes and Related Substances on Infection of Primary 
Leaves of Bean by Tobacco Mosaic Virus in 0.1 M Sodium Phosphate Buffer, 
(Concentration at 0.1% except where noted.) 
































Infection index at 
Substance pH 4.5 pH 6.0 pH 8.5 
Enzymes: 
Acetyl cholinesterase..................... 0.88 1.13 0.015 
Te ee re re 0.02 0.00 0.00 
Aleohol dehydrogenase.................... 0.76 0.76 0.66 
cA Se ee eee 0.40 0.64 0.74 
TICAIING FOOGOLARG .. 2.5 5 ie ceca 0.00 0.00 0.00 
D-amino acid oxidase.................... 0.00 0.00 0.00 
NNR Se hoses pn. og. ba 5c whi 3% 0.07 0.01 0.01 
UO en ena en 0.29 0.53 0.03 
Carpomie Snhyarase. ...... 2.2.5. ccc cess 0.85 0.74 0.043 
Ce os a cv. Fk cia soir asnstdaeret 0.45 0.33 0.32 
ee ee ee ne 0.34 eg 0.81 
eS ee ee er rene were 1.08 0.77 0.11 
es 0.00 0.00 0.00 
Desoxyribonuclease.................. ony 0.59 0.63 0.31 
Ege ose cre cy Ite arene, Sede 0.01 0.02 0.04 
RS raf 9) .si3h sik farsi slope S Sie wine snc s'S5S Som 0.02 0.00 0.001 
=a ae pis ae Pa ep a 0.02 0.005 0.008 
ED iat aid nr SS he ne ew lay ahd ata howe 0.77 1.40 3.8 
EE Cr Ter ee Ree rere oe 0.66 0.67 0.105 
Glyceraldehyde phosphate dehydrogenase. . 0.65 0.72 1.22 
I og) chai ss ck soe Sages ais 0.17 0.03 0.009 
Invertase (mellibiase free)................. 0.01 0.02 0.02 
Lactic acid dehydrogenase................. 1.00 0.95 0.27 
DINER Ot A ne cick a tains ck choco 0.44 0.44 0.57 
Malic acid dehydrogenase................. 0.76 0.56 1.41 
Ee csc oh tse 6 SoA aac ease okn% 0.02 0.04 0.004 
III no oie hcl wip ors a 45 0 OSS V6 0.07 0.06 0.01 
Pansin GIPMOHMe BK. 6 ois wk cee eseess 0.48 0.056 0.004 
i ee erate 0.28 0.10 0.14 
re arene re 0.71 0.86 0.78 
Deer n irdeto ay sata a leveewsierea ee 6% 0.67 0.18 0.32 
NIMMIIIRS oo oie. c:d.c'p acid mde say cers 0.04 0.02 0.005 
Peroxidase (horseradish).................. 0.04 0.03 0.01 
RNS Slt ood 2 cis fx dipiaciia eles aes 38 5B els 0.00 0.00 0.30 
SS ere eee ee eran nee 0.09 0.08 0.09 
0) a rie Se er ee ere ren 0.00 0.02 0.02 
| eee errr ee eee eee eee 0.00 0.00 0.00 
SE SOE ee erry eee 0.008 0.0008 0.00 
Tyrosinase Ree abyss tes cle eek lees 2.15 1.14 0.10 
eR es nls Sdn ed watelse Soe 0.05 0.03 0.02 
INN MINN So heads wise we ashe a 1.82 0.57 0.22 
Se a re enn ene 0.03 0.08 0.15 
Di-(p-chloropheny])- phosphory! chymotrypsin 0.00 0.00 0.00 
Properdin, 10 units per ml................. Bo Uimacdamecntas 0.00 
LUN SS Ai See eS ren eer eee Perera 0.00 
Snake venom, 0.01% boiled for 10 minutes..|............)........005- 0.00 
Triphosphopyridine nucleotide............. 0.59 0.80 1,28 
Trypsin inhibitor, Lima bean.............. 0.30 0.37 0.29 
* No t-st. 
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Enzymes and Virus Infection 


Taste 2.—Effect of Concentration of 
Venom from Crotalus atroz, on Infec- 
tion of Primary Leaves of Bean by To- 
pacco Mosaic Virus and on the Virus 
at 22°C. and pH 7.0 for 60 Minutes. 
(Assay of virus in 0.1 M sodium phos- 
phate buffer at pH 8.5.) 


























No. lesions per leaf 
Venom : 

concentration, % | 0 minutes | 60 minutes 
er eee 0.0 0.0 
_) 5 OSS Re 0.0 0.0 
RR er 0.0 0.0 
Pe er 6.8 1.0 
ME oc higweler 15.5 22.6 
None. 42.6 60.5 
H-ion concentrations. The assay 


plants were inoculated within 30 
minutes from the time of mixing the 
viral suspension and the solution of 
enzyme or substance. In Table 1, the 
infection indices, each a ratio of the 
number of lesions from the treated 
virus to that from the nontreated 
virus, show that 21 of the 41 enzymes 
strongly inhibited infection at all 
three H-ion concentrations. Proper- 
din and boiled and nonboiled snake 
venom were tested only at pH 8.5; 
they inhibited infection. Five en- 
zymes inhibited or reduced the 
amount of infection at one or two 
H-ion concentrations. Trypsin in- 
hibitor, triphosphorpyridine nucleo- 
tide, and 13 enzymes had little or no 
effect on the amount of infection. 
Tyrosinase at pH 4.5 and fumarase 
at pH 8.5 increased the amount of in- 
fection. Infection indices between 
0.5 and 1.5 are probably within the 
experimental error since the results 
are from one test. 


The influence of the concentration 
of snake venom in the inoculum on 
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infection was determined by mixing 
the venom and virus just prior to 
inoculation. To detect any action of 
enzymes in the venom on the infec- 
tivity of the virus, samples of the 
virus-venom mixture were adjusted 
to pH 7.0 and ineubated at 22°C. for 
60 minutes, then adjusted to pH 
8.5 for inoculation. The results 
given in column 2 of Table 2 show 
that the venom is a strong inhibitor 
of infection. Even as little as 
0.0001% inhibited infection about 
40% ; 0.001% about 83%. The re- 
sults listed in column 3 of Table 2 
indicate no action of the enzymes in 
the venom on the infectivity of the 
virus, since the amount of inhibition 
was about that from the venom 
without ineubation. 


DISCUSSION AND CONCLUSION 


Strong inhibition by many of the 
enzymes tested confirms the earlier 
report by Dale and Thornberry 
(1955) that enzymes of different 
specificities inhibit infection. Under 
these conditions it seems unlikely, 
therefore, that specific and generally 
recognized enzymatic reactions of a 
chemical nature are involved in the 
mechanism of inhibition. Nonspecific 
physical alteration of the surface of 
virus or the injured cell seems likely. 
The inhibition is surely physical in 
nature, since enzymatic chemical 
reactions are excluded. Sinee all 
enzymes tested do not inhibit infee- 
tion and since the proteins in casein, 
skimmed milk, and beef blood serum 
do inhibit infection (Dale and 
Thornberry, 1955), the inhibiting 
proteins and enzymes probably have 
some particular physical property 
which accounts for the inhibiting 
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action. Proteins are surface active 
and adsorb to sites of surfaces with 
appropriate electrical charge; there- 
fore, the mechanism may be one in- 
volving surface interactions between 
the inhibiting protein and the virus, 
the injured e¢ell, or both, although 
the data do not indicate which com- 
ponent might be involved. Thus, in- 
hibition of infection by enzymes may 
be due to a competitive mechanism 
in which the inhibiting protein com- 
petes with the viral nucleoprotein 
for the surface of the injured cell or 
with the substances on the surface 
of the injured cell for the viral 
nucleoprotein. If nucleic acid is 
released from the viral protein for 
infection, the inhibiting protein 
might protect the viral particle and 
thus prevent the separation of nu- 
cleic acid for subsequent infection. 

It is of interest that properdin, a 
protein of blood serum, inhibits in- 
fection since it protects animals 
against viral infections (Pillemer 
et al., 1954) and interacts with poly- 
saccharides on the surface of cells 
(Pillemer et al., 1955). Likewise 
it is of interest that a specific pro- 
tein on the surface of cells of one 
mating strain of a_ heterothallic 
yeast interacts with a complementary 
polysaccharide on the surface of cells 
of the opposite mating strain in the 
primary union of the two cells 
(Brock, 1959). 

Snake venom, which contains sev- 
eral enzymes, strongly inhibited in- 
fection. Since boiling an aqueous 
solution of the venom for 10 minutes 
did not destroy the inhibitive prop- 
erty of the venom, either the enzymes 
are resistant to the treatment or 
stable substances other than enzymes 
in the product inhibited infection. 
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However, such enzymes as chymo. 
trypsin may be reactivated upon 
cooling after being boiled (Northrup, 
1939). Substituted chymotrypsin, 
di-(p-chloropheny])-phosphory] ehy. 
motrypsin, also inhibited infection 
strongly. 

Increase in the amount of infee. 
tion from two enzymes, fumarase at 
pH 8.5 and tyrosinase at pH 4.5, but 
inhibition at pH 8.5, also appears 
to be associated with properties 
other than enzymatic activity, since 
the favorable pH for activity of 
these enzymes, fumarase pH 64 
(Spector, 1956) and tyrosinase pH 
5.5-7.0 (Spector, 1956), is not the pH 
at which increased infection oe. 
curred. 


nD 


SUMMARY 





ya 


The data support the conclusion” 
that enzymes inhibit infection by a¥ 
mechanism other than their catalytie 
chemical action on specific  sub- 
strates. It is conjectured that a 
particular physical mechanism, prob- 
ably surface interactions, is involved. | 
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ROTATORY DISPERSION AND ABSORPTION STUDIES 
ON DICHLORO BIS-PROPYLENEDIAMINE 
COBALT (IIT) CHLORIDE 


SISTER MARY MARTINETTE, B.V.M. anp CONSTANCE GONZALEZ 
Mundelein College, Chicago 


INTRODUCTION 


The symmetry found in certain ¢o- 
ordination compounds which results 
in their optical activity has been a 
subject of investigation since the 
early work on these complex mole- 
cules by Werner (1911 :2445). Pre- 
vious to that time it was thought that 
an asymmetric carbon atom in a mol- 
ecule was necessary for optical rota- 
tion. Absolute, or total, asymmetric 
synthesis is now a well established 
fact and can be used to advantage in 
a number of ways. 

Ordinary asymmetric synthesis 
involves the use of optically active 


reagents but without the use of any 
of the known methods of resolution. 
In this case the ligands themselves 
are optically active. When the lig. 
ands in coordination compounds are 
optically active, only certain prefer. 
red stereoisomeric modifications are 
found, rather than all theoretically 
possible forms. Stereochemists have 
made a study of this phenomenon 
and found the problem an intriguing 
one. 


The compound, dichloro bis-pro- 
pylenediamine cobalt (III) chloride, 
is one in which one of the ligands is 
optically active. It is analogous to 
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Rotatory Dispersion und Absorption 


the first coordination compound re- 
solved by Werner, [Co en,(NH,) 
C1] Br., but has the ligand pro- 
pylenediamine which is itself resolv- 
able. For the first step in our study 
of the complex, which is presented 
here, racemic propylenediamine was 
used to obviate the problems which 
might arise from the activity of the 
ligand. 


EXPERIMENTAL 


Rotatory dispersion and absorp- 
tion studies were carried out on cis 
(Co pn,Cl,)Cl which was prepared 
in the laboratory according to the 
method of Werner and Frohlich 
(1907 :2225) as modified by Bailar 
and co-workers (1939:2402) and 
later further modified by Martinette, 
et al. (1955 6507). 


Optical activity measurements 
were taken across the spectrum at 
25° C. using a Frie polarimeter ac- 
eurate to 0.01° and a Thermionic 
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through which light from a carbon 
are lamp was passed. Solutions of 
0.05%, 0.025%, and 0.0156% econcen- 
trations of the complex were used. 
These solutions are highly colored 
and duplication of readings was 
more successful with the solu- 
tion of 0.0156% concentration. 
Since the molecule aquates in a mod- 
erately short time it was necessary 
to take readings immediately upon 
solution of the compound. The more 
dilute solution permitted more rapid 
reading of the instrument. Figure 
1 gives the rotatory dispersion curve 
obtained by plotting the specific 
rotation, [«] 25°, versus the wave 
r 
length, ». 


Absorption data were taken on 
solutions of the same compound and 
across the same range of the spec- 
trum. A Coleman Universal Spec- 
trophotometer, model 14, was used 
and a concentration of 0.5% appear- 
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tinction coefficients (EF) were deter- 
mined and the plot of E versus the 
wave length, 4, was drawn (Fig. 2). 


DISCUSSION AND SUMMARY 


The rotatory dispersion of an op- 
tical isomer and a _ phenomenon 
known as circular dichroism or the 
‘*Cotton effect’’ are believed to be 
closely related. Dichloro bis-propy- 
lenediamine cobalt(III) chloride has 
the general formula [M(AA),a,]a 
in which M is the metal ion, A is a 
bidentate ligand and a is a mono- 
dentate ligand when written within 
the brackets. The ion [I/(AA).a,|*, 
which in this ease is (Co pn, Cl,)*, 
may have the two possible spatial 
arrangements shown in Figure 3. 
It is therefore postulated to have two 
structures which are diastereoisom- 
ers. The configurations of the ions 
are seen to be non-superimposable 
mirror images and should be, and 
have been found to be, optically 
active. A method of separation, 
while probably possible, has not been 
found as yet. 


Cotton showed the rotatory power 
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of a molecule to increase strongly as 
one approaches an appropriate ab. 
sorption band and to change sign 
within the region of absorption. He 
showed, too, that only an ‘‘optically 
active band’’ will exhibit this anon. 
alous dispersion of rotatory power. 
This light absorption within an op. 
tically active band is different for the 
d- and the l- components. The effect 
is called circular dichroism. The 


superimposition of the rotatory dis. | 


persion curve on the absorption 
curve of the compound studied here 
is shown in Figure 4 where the 


effect is immediately apparent. 


The data, then, obtained in this 
experiment, would seem to verify the 
presence of two optically active 
forms of the compound. Throughout 
this work it was assumed that by 
using racemic propylenediamine in 
the preparation of the complex mole- 
cule, the coordination compound, no 
activity resulted merely from the 
ligand. The optical activity of the 
ligand may, and may not, influence 
the total activity. That remains to be 
determined. 
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ACADEMY BUSINESS 
SECRETARY’S REPORT FOR THE YEAR 
MAY 10, 1958 - APRIL 24, 1959 


ROBERT A. EVERS, Secretary 


The 52nd Annual Meetings of the IIli- 
nois State Academy of Science were 
held at Chicago, Illinois, on April 24 
and 25, 1959, with the Illinois Institute 
of Technology as host. The program of 
the 11 sections included 94 papers and 
the total attendance at the section meet- 
ings was more than 400. 


The general session of Friday morn- 
ing, April 24, held in Siegel Hall Au- 
ditorium, opened with a Welcome by Dr. 
J. T. Rettalliata, President of the Illinois 
Institute of Technology. This was fol- 
low by the Presidential Address of Dr. 
Harlow B. Mills on “The Importance 
of Being Nourished.” 


At 10:50, Dr. John Marberger, Direc- 
tor of Research, Aeromedical and 
Physical Environment Laboratory, Uni- 
versity of Illinois, Chicago, gave a very 
interesting and informative lecture on 
“Recent Concepts and Medical Problems 
Occasioned by Space Flight.” 

The annual banquet was held in the 
Lower Lounge of the Commons Building. 
The evening public lecture, held in the 
Chemistry Building Auditorium, was 
given by Mr. Frank C. Bellrose, Game 
Specialist, Illinois Natural History 
Survey. He spoke on “The Orientation 
Ability in Birds.” In his lecture Mr. 
Bellrose explained some of the most 
recent advances in the study of migra- 
tion in birds. 


CouNCcIL MEETINGS 


The Council held four meetings dur- 
ing the year. The first meeting was held 
in Room 211, Illini Union, University 
of Illinois, Urbana, Illinois on May 10, 
1958. 

Dr. Lindbeck, Chairman of the Junior 
Academy, reported that 976 exhibits 
were judged by approximately 400 judges 
and that 93 exhibits were considered out- 
standing. Dr. Lindbeck also reported that 
1,200 attended the Junior Academy ban- 
quet, the largest banquet ever served 
at the University of Illinois. 


Dr. Neckers submitted the proposed 
budget for 1958 to 1959 which was ap- 
proved after several modifications. 


The Council appointed Dr. Harvey 
I. Fisher, Southern Illinois University, 
as Editor and Mr. James S. Ayars, 
Illinois Natural History Survey, as 
Publicity Adviser for the next year. 

To conform to the By-Laws as amend- 
ed in the 51st annual meeting, Dr. Want- 
land made a motion, seconded by Mr. 
Bamber, that the Committee on Publica- 


tions be dissolved. The motion carried. | 


There followed a discussion concerning 
members for the new Board of Editors 
but action upon this was deferred and 
members will be approved by mail vote 
of the Council. 


Dr. Mills reported the following mem- 


bers now serve on the Board of Editors: 
F. O. Green, Wheaton College; Reece 
Jones, Western [Illinois University; 
John McGregor, University of Illinois; 
Paul Silva, University of Illinois; Fran- 
cis Kruidenier, University of Illinois; 
George Ekblaw, State Geological Sur- 
vey; Neil Hardy, Lincolnway Commun- 
ity High School; Milton Thompson, 
Illinois State Museum. 


Upon a motion made by Mr. Ban- 
ber, seconded by Dr. Welch and passed 
by the Council, the President and Secre- 


tary were empowered to obtain meet- © 
ing places for 1959 and for 1960 and to | 


choose the Second Vice-President for 
the 1959 meeting. 


The second meeting of the Council © 


was held in the Dome Room, Hotel Saint 
Nicholas, Springfield, Illinois, on No 
vember 1, 1959, with 14 persons attend- 
ing. Dr. Mills presided. 


In accordance with the wishes of the 
Junior Academy the Council agreed not 
to give separate Outstanding Award 
Certificates but to affix to the regular 
Certificate of Award a special seal which 
states that the certificate is one of an 
Outstanding Award. The Council also 
accepted the recommendations of the 
Junior Academy concerning the Frank 
Reed Awards. The Council instructed 
the Science Talent Search Committee 
to make recommendations and report 
back to the Council at its next meeting. 
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Dr. Evers announced the 52nd Annual 
Meeting would be he!d on April 23, 24, 
and 25, 1959, at the Illinois Institute of 
Technology, Chicago, and that Dr. Leslie 


Hedrick had been appointed Second 
Vice-President. Dr. Evers also reported 
that the invitation from Father Julian 
Woods, Quincy College, had been accept- 
ed and that the 58rd Annual Meeting 
would be held at Quincy College, Quincy, 
Illinois, on April 28, 29 and 30, 1960. 

Dr. Kanatzar reported on a meeting 
held October 18 in which plans were laid 
for contacting industry for help in 
financing the Junior Academy program. 
A special committee composed of Dr. 
Lindbeck, Dr. Thomas, Dr. Kanatzar, 
Dr. Mills, Mr. Hardy, Mr. Thompson, 
and Dr. Evers was formed to deal with 
these special problems of the Junior 
Academy. 

Dr. Evers moved, seconded by Dr. 
Kanatzar, that Miss Elnore Stoldt and 
Dr. Walter B. Welch be appointed dele- 
gates to the A.A.A.S. and to the Academy 
Conference. The motion carried. 

A letter from Dr. Hurst Shoemaker 
which explained the need for a Con- 
servation Section and petition for such 
a section, which had been signed by 
more than the required number of mem- 
bers, were read by the Secretary. Dr. 
Wantland moved that a Conservation 
Section be formed. The motion, second- 
ed by Dr. Levine, carried. Dr. Evers 
moved that the appointment of Dr. 
Robert Bullington as Chairman of the 
newly formed section be confirmed. The 
motion, seconded by Dr. Welch, carried. 

A petition from 11 members of the 
Archeology and Anthropology Section 
was read by the Secretary. These mem- 
bers petitioned the Council to change 
the name of the section to read “Anthro- 
pology Section” and gave valid reasons 
for making this change. This revision 
in name would not change the organiza- 
tion, functioning nor subject matter of 
the section. Dr. Levine moved that this 
change be made. The motion, seconded 
by Dr. Kanatzer carried. 


The third meeting of the Council was 
held in Room 485, Natural Resources 
Building, Urbana, Illinois, on February 
iy 1959, with Dr. Mills presiding. 
Nineteen persons attended this meeting. 
Dr. Lindbeck reported on the forma- 
tion of two new districts in the Junior 
Academy—the one containing the Chi- 
cago Public Schools, the other Catholic 
Schools in Chicago. Dr. Lindbeck re- 
viewed the proposed program for the 
May meeting of the Junior Academy and 
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called attention to the Saturday morn- 
ing session in which Junior Academy 
members would present papers. He ask- 
ed that Academy members attend these 
sessions to help select persons for 
awards for the best presentation of pa- 
pers. 


Dr. Hedrick told of the work that had 
been done at the Illinois Institute of 
Technology for the coming annual meet- 
ings and that further preparation must 
await the beginning of the second 
semester. 

Dr. Levine informed the Council that 
the Collegiate Section this year will 
have a round table or panel discus- 
sion on “The Effect of Science on World 
Politics.” He further suggested that 
undergraduates who wish to submit 
papers should do so in the regular sec- 
tions of the Academy. These plans were 
accepted by the Council. 


Dr. Yohe gave the report of the Sci- 
ence Talent Search Committee. This 
report concerned the Frank H. Reed 
Memorial Fund Awards. The following 
recommendations of the committee were 
approved. 


1. That efforts be made to increase 
the principal amount of the Frank 
H. Reed Memorial Fund as rapidly 
as possible to an amount capable of 
yielding at least $50.00 per year in 
interest, either through allocating 
funds now being received as Sus- 
taining Membership dues, or through 
obtaining additional gifts specified 
for this purpose. 

2. That until such time as this goal 
is attained, the Council allot to the 
Science Talent Search Committee 
the additional amount of $100.00 
per year, of which $50.00 is to be 
used for the current award or 
awards, the remainder to be added 
to the principal until that principal 
reaches the size specified in para- 
graph No. 1. 


3. That the Frank H. Reed Memorial 
Award winner or winners shal] be 
selected each year by the Science 
Talent Search Committee from the 
lists of those honored by the-Illinois 
State Academy of Science as fili- 
nois Winners, i.e., those listed as 
National Winners, National Honor- 
able Mentions, and State Honorable 
Mentions, in the Westinghouse 
Competition. 


4. That the awards shall be made on 
the basis of the Project Reports 
submitted in the Westinghouse Con- 
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test. The Committee shall consider 
clarity of thought and expression 
and correctness of spelling and 
grammatical construction as well as 
soundness of scientific principle. 


That at the discretion of the Com- 
mittee the Award shall go to the 
one student whose report is adjudg- 
ed best, may be divided so that two 
or three students share the Award, 
or may be withheld if no report of 
suitably high quality is found. 

6. That the first Award shall be made 
in the spring of 1959, and shall be 
in the amount of $50.00 derived 
from interest on the principal of 
the Frank H. Reed Memorial Fund 
augmented by money from that 
assigned to the Science Talent 
Search Committee in the current 
budget. 


Dr. Kanatzer outlined the work of the 
Junior Academy Ad Hoc Committee and 
the Chicago Committee of Industry. The 
budget was tentatively set at $15,000 
and the State Committee should now be 
formed to obtain these funds. 


Dr. Kanatzer reviewed requests for 
the history of the academies and intro- 
duced Dr. Hendrickson of MacMurray 
College who is interested in writing a 
History of the Illinois Academy of 
Science. Dr. Hendrickson outlined his 
proposals for a two-year program and 
felt it would require about $300.00. Coun- 
cil members suggested Dr. Hendrickson 
should apply for a Research Grant to 
obtain this sum. 

The Fourth meeting of the Council 
was held Thursday evening, April 24, 
1959, in the Executive Conference Room, 
Student Union, Illinois Institute of 
Technology, Chicago, Illinois. Prelim- 
inary reports were presented by the 
officers, committee chairmen, and section 
chairmen. Final reports were presented 
at the annual business meeting on Fri- 
day, April 24, 1959. 


or 


ANNUAL BUSINESS MEETING 

The business meeting of the 52nd 
Annual Meetings of the Illinois State 
Academy of Science was held April 23, 
1959, in Siegel Hall Auditorium, Illinois 
Institute of Technology, Chicago, Illi- 
nois, at 5:00 p.m., with President H. B. 
Mills presiding. 

The report of the Secretary, which 
follows, was seconded by Dr. Welch and 
accepted. 

The minutes of the 51st Annual 
Meeting, held in the Auditorium, Uni- 


versity of Illinois, Urbana, were pub- $150.00; 


lished in Volume 51 of the Transactions, 
Mimeographed copies have been pre 
pared and distributed in this meeting, 
The minutes include the actions of the 
Council and the reports of the standing 
and special committees. 

Activities of the Academy have been 
summarized in the President’s Annual 
Letter, which, with the program of the 
52nd Annual Meeting, was mailed to 
each member on the Secretary’s mailing 
list as of March 15, 1959. 

Mr. President, I move the acceptance 
of the report of the 51st Annual Meet 
ing as mimeographed and also the sun- 
mary of the year’s activities as indicated 
in the President’s Annual Letter. 

Dr. Welch, Treasurer, presented an 
interim report. He moved the accept 
ance of the report. Dr. Levine seconded 
and the motion carried. 

Dr. Levine reported that the round 
tab!e discussion in the Collegiate See. 
tion was very successful and a great 7 
deal of interest was shown both by the © 
panel members and those attending the 
session. 


REporRTS OF STANDING COMMITTEES 
Animal Experimentation in Research. 
—Dr. Kaplan reported for this commit: } 
tee. Dr. Ekblaw moved the report be 
accepted and that the recommendations 
of the committee be referred to the new 
Council for study. The motion, seconded 

by Dr. Levine, carried. 

Budget—Dr. Welch stated that the © 
Committee had prepared a_ tentative © 
budget for 1959-1960 but revisions were © 
needed. The Council in its meeting on © 
Saturday, April 25, 1959, should make | 
the needed revisions. e 

Conservation of Archeological and His- © 
torical Sites—Mr. Milton Thompson dis- 
cussed the Archeological Conservation 
Law, a bill which is proceeding through 
the preliminary stages in the General 
Assembly. 


Membership.—Mr. Boewe summarized 
the work of this committee in 1958 
and 1959 and announced a fair increase 
in the membership in the past year. 
Mr. Boewe moved that persons who have 
applied for membership during the past 
year and have met the qualifications be 
elected to membership. The motion, set 
onded by Dr. Welch, carried. 

Research Grants.—Dr. Shaffer report 
ed that the Committee recommended the 
following grants. Pid 

Richard C. Anderson, $100.00; B. J. 7 
Jaskoski, $150.00; Sister M. Benita, — 
Leo Schatz, $100.00; W. B. © 
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Academy Business 


Hendrickson, $300.00 for a 2-year per- 
iod provided certain recommendations 
and stipulations of the committee are 
met. 

Dr. Shaffer moved the acceptance of 
the report. Dr. Levine seconded the 
motion which carried. 

Science Talent Search—Dr. Yohe 
summarized the activities of this Com- 
mittee and announced 4 Washington 
Trip Winners and 26 National Honor- 
able Mentions in the Westinghouse Tal- 
ent Search and 11 State Honorable 
Mentions which were selected by the 
Science Talent Search Committee. 


Sustaining Memberships.—Dr. Kanat- 
zar reported that the cooperation of the 
Illinois Chamber of Commerce was se- 
cured to aid in obtaining funds for the 
Junior Academy program. 

State Museum Building.—Mr. Thomp- 
son announced that Senate Bill 656 was 
introduced and provided for a building 
to house the Illinois State Museum. 


Reports OF SPECIAL COMMITTEES 


Resolutions — Dr. Shaffer presented 
the report of the committee and the 
following four resolutions were adopted 
by the Academy. 

1. Appreciation to Host. 

Whereas many persons connected 
with the Illinois Institute of Tech- 
nology have been of great service 
to the Illinois State Academy of 
Science for the several ways in which 
they have made the necessary ar- 
rangements for the 52nd Annual 
Meeting, 

Be it resolved that the Academy 
express its gratitude to all who 
have participated in any way in 
arranging this annual meeting, 
particularly President J. T. Ret- 
taliata, the Academy Vice-Presi- 
dent in charge of local arrange- 
ments, Leslie R. Hedrick, and the 
heads of the various science depart- 
ments who invited the Senior Acad- 
emy to hold its annual meeting on 
the campus. 

Be it further resolved that the Sec- 
retary be authorized to send copies 
of this resolution to those specifical- 
ly named and some additional copies 
for distribution by Mr. Hedrick to 
the science department heads and 
his various other helpers. 

2. Appreciation of Distinguished Ser- 

vice. 
Whereas Gideon H. Boewe, of the 
Illinois State Natural History Sur- 
vey, has served the Academy as 
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member, chairman, and co-chairman 
of its membership committee for 
more than 15 years, and 

Whereas the membership of the 
Academy during this period has 
more than doubled largely because 
of his devoted efforts, 


Be it resolved that the Academy 
express its appreciation for his 
efforts which have meant so much 
to the continuation and strength 
of the Academy. 


Whereas the Illinois Academy of 
Science has for many years urged 
each successive state administra- 
tion to construct a proper build- 
ing to house the Illinois State Muse- 
um, and 

Whereas Senator Hart of Streator, 
Senator Crisenberry of Murphys- 
boro, Senator Gray of East St. 
Louis, and Senator Drach of Spring- 
field, have this past week on 
April 21, 1959, introduced Senate 
Bill No. 656 for An Act to provide 
for the construction of a building 
to be used as the Illinois State Mu- 
seum in Springfield they are to 
be commended and given every 
possible support for their efforts to 
secure passage of this bill. 

And Whereas on April 22, 1959, 
Governor William G. Stratton in 
his annual budget message to the 
State Legislature did state under 
Capital Outlay: “Included is a 
$2,646,000 recommendation for a 
building to house the Illinois State 
Museum. The valuable work of 
this outstanding institution has been 
seriously hampered in recent years, 
and the public greatly inconven- 
ienced by cramped and inaccessible 
quarters. The space it now occupies 
can readily be converted to office 
use by other agencies.” That he is 
to be commended and urged to push 
this project through with utmost 
dispatch. 

And Whereas the Secretary of State 
has publicly given his support to 
this much-needed expansion he too is 
to be commended for his stand. 
And Whereas Dr. Percival Robert- 
son, Chairman of the Academy’s 
Committee for a new Museum build- 
ing, has worked diligently to arouse 
statewide interest in the need for 
a State Museum building we wish 
to commend him on the success of 
his efforts so far and to urge the en- 
tire membership of the Academy to 
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TREASURER’S REPORT 
May 1, 1958-March 31, 1959 


SS ED FE I ooo icis essa Cada bre 4s Mikki wo eeeGaS REh ae eee es 
RECEIPTS 
Annual Dues 
NN te log eas ks sas Khana MRE RRR ee $ 2,927.36 
RNID as 50's. a 10 05-0 0 obo Weiccaeun a alee 1,415.00 
Sets pa do ae lacase Gs SiR Sa ee ate 50.00 
eI TONE TINIE a as ia sso... 60 ec bene eee oe 134.00 
Interest 
ey Oe MUN Sonor onc 0l% bral Ms Ka wS.0 wis SS COE ee ae 76.60 
Moe iin aa re sack eis KDA i ae eae tS 140.00 
PSs, WE NINN 5 wk Sos is wb uecess sceeeeese 200.00 
$ 4,942.96 
eR, “RIOR I I as os 5 Sas de ee ciouaeaed 
EXPENDITURES 
MIN GR eet bie. o/c hare a wie hah aale/a we SR ea ae $ 254.13 
SE NINN 535 4's Syd Sic eke sia elec wit e wiereauere see 666.84 
Treasurer’s office ........ wcatieila eraal eis ctbevs Staion eS a. eke 208.51 
I I sl cig Sng eras! pea enw gle wre Bibs eters Mute ee aa Ste 88.41 
A checks Fg Gs Veale, wt ade oreo a oN wae 37.50 
I oso hah 2S ns ga igh S wep woe a eae eal ara a 200.00 
Membership committee .............. ees ura sane eh eces 232.22 
EN NO Ne hg a Se tuicts ks hie gta eal GSS ae te 350.00 
I aig) as 6 di dla 6. 'slaK ie niece Ww awe < RIOTS . 432.74 
Junior Academy 
I a Bor Fc 8 ara Sire ia wala eal es REY eee 1,996.72 
Sep INI IN 55 8 as « ica.) soca wars BOs. sw elaleerare 420.59 
Sustaining membership committee.............. ..... 7.86 
Re mPE UTS MOURNING oo. 5s 005. 86 6 6 0.e'ed 0 64% ve OCD 1,257.80 
National Seienece Foundation...........ccccccacercces 22.60 
AG RREOUIIN o.oo si so dsin ke d vileeene san aae eee 
SEE PEE Scie a iowa Wi 8 oS Ge aE S'sKes OR ew LORE 4,927.77 
STINE RNIN og. 0 5 seks ds nie wh dies 0s we wagenee 1 teaww ee 250.00 


Total, Carbondale National Bank, March 31, 1959........ 
BALANCE, National Science Foundation 
CURRENT FUNDS 


RESERVE FUND 


State Savings and Loan Assn., East St. Louis..... ...-$ 4,000.00 
SS a eee ee SOA ee Ser ene aney Sor 1,800.00 


PERMANENT FUND 
Life memberships 


Be ee Petia Mabciesld wisn area ee $ 1,700.00 
Cash in Carbondale National Bank............ sea 50.00 

FRANK H. REED MEMORIAL FUND 
State Savings and Loan Assn., East St. Louis.......... $ 408.19 
Interest to December 30, 1958.............. er ne 7.14 
BEE OI 36s ced ctdidedaceR se Uiaw eee eee 
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$ 5,177.7 & in 
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support him by making known im- 
mediately to all their state legis- 
lators their support of Senate Bill 
No. 656 for a new Museum building. 
Be it resolved that the Secretary 
send a copy of this resolution to 
those specifically named. 


4 Necrology 
Whereas during the past year the 
Academy lost by death the follow- 
ing members: 
Edward Bartow, July 10, 1958 
Lester E. Bower, March 3, 1959 
Jacob F. Cart, April 6, 1958 
Francis A. Coolican, February 22, 
1959 
Robert Daley, August 21, 1958 
Harold J. Eigenbrodt, November 
28, 1958 
Ovid W. Eshbach, May 26, 1958 
Henry E. Ewing, 1958 
Carl H. Gamble, 1958 
Edward L. Hill, June 6, 1958 
William J. Gerhard, December 31, 
1958 
Virginia H. Kline, February 5, 
1959 
E!mer R. Knight, 1958 
Vida A. Latham, May 21, 1958 
Arthur R. Schweitzer, June 12, 
1957 


Be it resolved, that the Academy 
express its grief for their passing 
by rising for a moment of silence. 


Planning—Dr. Levine explained the 
work of the Committee during the past 
year and also the need for the changes 
in the Constitution which were proposed 
for consideration at this annual meet- 
ing. 

Film Editing.—Mr. Thompson announ- 
ced that this group had previewed 64 
films and approved 35 for use in class- 
rooms. The list of recommended films 
will be published in the Transactions. 


Nominating—In the absence of Dr. 
Want!and, Dr. Yohe read the report of 
the Nominating Committee. President 
Mills called for further nominations 
from the floor. No other nominations 
were made and Dr. Ekblaw moved nom- 
inations be closed and the Secretary cast 
a unanimous ballot for those named 
in the report of the Nominating Commit- 
tee. The motion, seconded by Miss 
Hunter carried. 


Academy Business 
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As the Nominating Committee was 
unable to name a candidate for Chair- 
man of the Junior Academy, Dr. Levine 
moved that the Council be empowered 
to fill this vacancy. The motion was 
seconded by Miss Hunter and carried. 


NEW BUSINESS 

Several amendments to the Constitu- 
tion had been proposed and had been 
published in the Secretary’s letter of 
March 18, 1959. President Mills asked 
the Secretary to read the sections as 
they appeared in the Constitution and 
Dr. Levine to read the proposed amend- 
ment. 


Dr. Ekblaw moved that the changes 
in Article III. Section 2 be approved. 
Dr. O. B. Young seconded the motion 
which received the required  three- 
fourths affirmative vote of those attend- 
ing the meeting and thus carried. (The 
amended articles appear in this issue of 
the Transactions). 


Dr. Levine moved that the changes in 
Article III, Section 3, be approved. Dr. 
Ekblaw seconded the motion. Mr. Jack 
Bennett moved to amend the proposed 
changes to provide for a $2.00 member- 
ship for undergraduate and graduate stu- 
dents. The motion, seconded by Mr. 
Austin, did not carry. President Mills 
called for a vote on the original motion 
but that did not receive the necessary 
three-fourths affirmative vote. 


Dr. Ekblaw moved that the members 
be permitted to reconsider later in this 
meeting the proposed change in dues 
and that for consideration in the 1960 
meeting an amendment to provide for 
a student membership at $2.00 a year be 
drafted by a committee. Dr. Frye sec- 
onded the motion which carried. 

Dr. Ekblaw then moved we reconsider 
and accept the amendment to Article III, 
Section 3, as published. This motion, 
seconded by Dr. Hirsch, received the 
necessary three-fourths affirmative vote 
and carried. 

The meeting was then recessed to per- 
mit the serving of the Annual Banquet. 
After the banquet, President Mills asked 
for the remaining amendments to the 
Constitution. Each was voted: upon 
separately and all were approved. 

The meeting adjourned at 7:15 p.m. 
upon a motion by Dr. L. J. Thomas, sec- 
onded by Dr. Schoffman. 
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ARTICLES OF THE CONSTITUTION AS AMENDED 
APRIL 24, 1959 


ArTICcLE III. MEMBERSHIP AND DUES 


2. Individual members in good stand- 
ing shall have the privilege of voting 
at the annual meeting, holding office, 
offering papers for presentation at meet- 
ings, having such papers published if 
accepted by the Board of Editors and 
receiving one copy of the current Trans- 
actions of the Academy. No member 
in arrears shall receive the Transactions 
for any year for which he is or remains 
in arrears. 


3. The dues shall be as follows: 
Regular member, 
annual 
Life member, 
single payment... $100.00 
Sustaining mem- 
ber, annual...... 
.... $10.00 - $49.00 
Patron, annual... $ 50.00 or more 


5. The fiscal year of the Academy 
shall be from January 1 through De- 
cember 31. Members who fail... . 


ARTICLE V. COUNCIL 


1. The council shall consist of the 
President, First Vice-President, Second 
Treasurer, 
the 


Vice-President, 
Librarian, 


Secretary, 


General Chairman of 


Junior Academy, Co-ordinator of the 
Collegiate Section, the immediate past 
President, the immediate past Secre. 
tary, and the immediate past Treasurer, 
each for a term of one year, and three 
Councilors-at-Large. These last shall be 
elected for three year terms, only one 
being elected each year, except that the 
first year this provision is put into effect 
one Councilor-at-Large shall be elected 
for a one-year term, one for a two-year 
term, and one for a three-year term. 





ARTICLE VI. TECHNICAL PERSONNEL 

Section 1 was deleted. 

Section 2, changed to become Section 1. 

1. A Publicity Advisor... . 6.66. | 
ARTICLE IX. PUBLICATIONS | 


' 

1. The regular publication of the | 

Academy shall be the Transactions of 

the Illinois State Academy of Science. 
Section 3 was deteted. 


Section 4 becomes Section 3. 





ARTICLE X. BUSINESS AND FINANCE i 
5. The Secretary and Editor shall! 
each receive an honorarium in amounts} 
to be determined by the Council. These 
honoraria shall be paid by the Treasurer 
annually in March. | 
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PREPARATION OF MANUSCRIPTS FOR 
THE TRANSACTIONS 


For publication in the Transactions, articles must present significant 
material that has not been published elsewhere. Review articles are ex- 
cepted from this provision, as are brief quotations necessary to consider 
new material or varying concepts. All manuscripts must be typewritten, 
double spaced, with at least one-inch margins. The original copy, not 
the carbon copy, is to be submitted. 


Titles should be brief and informative. The address or institutional 
connection of the author appears just below the author’s name. Sub- 
titles or center headings should be used; ordinarily one uses subtitles 
such as Introduction, Acknowledgments, Materials, Methods, Results, 


Discussion, Summary, and Literature Cited. All papers should have a 
summary. 


No footnotes are to be used. 


The section entitled Literature Cited must include all references men- 
tioned in text. It is not to include any other titles. No references to 


the literature are to be placed in footnotes. Citations under Literature 
Cited are as shown below: 


Doe, John H. 1951. The life cycle of a land snail. Conchol., 26(3): 
21-32, 2 tables, 3 figs. 


Doe, John H. 1951. Mineralogy of Lower Tertiary deposits. New York, 
McGraw-Hill Book Co., iv + 396 pp. 


Quoted passages, titles, and citations must be checked and rechecked 
for accuracy. Citations to particular pages in text are Doe (1908:21-36) 


or (Doe, 1908:21-36); general citation in text is Doe (1908) or (Doe, 
1908). 


Tabular information should be kept at a minimum. Tables should 
Rue be more than one page in length. Do not duplicate tabular data in 
text. Headings for tables and columns should be brief. Reduce to the 
barest essentials, or preferably omit, explanatory notes on tables. Each 
table and its heading should be on a single page; do not place any table 
on the same page with text. 


Photographs should be hard, glossy prints of good contrast. Graphs, 
maps and other figures reproduce best when prepared for at least one-half 
reduction; lettering, numerals, etc. on all figures in a manuscript should be 
worked out to proper size for such reduction. Line widths, letter size 
etc. should be uniform from figure to figure within a published paper. 
Figures should be drawn on good quality white paper or on drawing 
board. Use only India ink. Use a lettering device (Leroy or Wrico) fcr 
numerals and words; do not print “free-hand.” 


Legends for photographs and figures should be brief; type them on 
a@ separate sheet of paper. Indicate figure number and your name on 
back of illustration; do not write with pencil on the backs of photographs. 


Authors will receive galley proofs; these should be read carefully 
and checked against the original manuscript. Reprints may be ordered 
at the time galley proofs are returned to the Editor: 

Harvey I. FIsHEr, 
Department of Zoology, 
Southern [Illinois University, 
Cirbondale, Ilinois. 











